Wetting of Heterogeneous Surfaces at the Mesoscopic Scale by De Coninck, Joël et al.
Wetting of Heterogeneous Surfaces at the Mesoscopic
Scale
Joe¨l De Coninck, Christophe Dobrovolny, Salvador Miracle-Sole´, Jean Ruiz
To cite this version:
Joe¨l De Coninck, Christophe Dobrovolny, Salvador Miracle-Sole´, Jean Ruiz. Wetting of Het-
erogeneous Surfaces at the Mesoscopic Scale. Journal of Statistical Physics, Springer Verlag,
2004, 114, pp.574-604. <hal-00138010>
HAL Id: hal-00138010
https://hal.archives-ouvertes.fr/hal-00138010
Submitted on 23 Mar 2007
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destine´e au de´poˆt et a` la diffusion de documents
scientifiques de niveau recherche, publie´s ou non,
e´manant des e´tablissements d’enseignement et de
recherche franc¸ais ou e´trangers, des laboratoires
publics ou prive´s.
  
	 	ﬁﬀﬃﬂﬁ "!$#%ﬀ&!'()ﬁ
* %ﬀ+,ﬀ+#.-/0# ﬂ
#1!,20
3465
798;:<7>=
4?@A?BDCFEHG
=JI6K
@MLONP4RQ
I67S:
4RT
K
4VUW4
8
?WX6YPG
Z[
8
U
[R\
4
K]
@
K
[
B
8A7_^
Z
4
8a`79b
G
[
?
\
3
7
[
?ced@Afhg
ij_kmlan_ohpPlVq'rs'tmuvxwAy{z|s~}AHsH}MuH{suŁ+RsmMyvxuvJHsmMs}Mus~vHsuxw{
WyM%swuwAtuHyt1zHsmŁs~tmMw~y s z|smŁstMw;uŁ+u}MzHs}; 0¡¢e£¥¤e£
E
¡RWHs}Ms¦yw
wus¨§xy{t~"{svxA|©OwMt{suŁVMHswA§|w¨Ms'ª«vMHywŁ}¬%sRu}M­_¡HRsFsm®OMsvxz$wAs¯°
s}¬WŁu}A%s}}Ay{u}Auxw%}Aswx¬w;WHyt¬e s~}As$wAHu0Wv
Łu};Rw;WyAe%ytm}MuwMtmuHy{t
z|smŁstMw1±
E
¢|¡
EE²
$³´%s~§¡9xwAy{vHwM0My{wAyt Ms~t¬HvHyµHs~wFHH{y{s~z,Au$wxy¬H{§
z|sm¶xvxs~z$wAs%y°·y{v|¶xvHyAsª¨wAyvH°·%u|z|s~¡D sz|s}My{¯sFsvxs}¬{y¸0Ay{uvuŁV¹ uHvxxº w´»
Łu}}MuxevxzﬁHsmMs}Mus~vHsuxw;wAH}AŁ¼tmsw¡WWxy{t¬eyw­OvHu0WvﬁwMHssvHs~}My{¸sz
½
wMwy{sm°¾rs~vH¸s~º ws~µxAy{uvhª«vMHs%Hu%usvxsuPwt~wAs¡aRswu'wxu0/Ax6Łu}
P}AAytmH}su%sA}M§uŁAHs{·¡ MHs%u|z|s´t~v
sm®|Hy{Hywx}Ł¼tms'Hxws
A}¬vxwAyMyuv;Dsm¨Rssv1¨RuF}Msy{%s~wRWHyt¬1}As+syAHs~}Wu0¯s~}Avxs~z%O§rs~vH¸s~º wu}RO§
½
wMwy{sº wR{»
¿ÀOÁÃÂÄ
naÅÆkq r,smMyvxx¡Hr,svH¸~s·º w{»¡
½
wAwAysº wR»¡|}AuHxvHs~wMw¡Oy{vAs}AŁ¼ts~w~
Ç
}MsH}Myv
½
ÇÉÈ
©
Y
¢¢
bÊ
Ç

gOË
b
Y
}Ms¯Oywsz
Ì
½
svA}Ms1z|sÍWs~t¬xs}¬t¬Hs;svJÎu|z Ïs{ywAAy{uvÎuÏstmHy{}As¡ÆÐ´vHy{¯s}¬wAyHÏsz|sÎuvxw¨©OÑ+y{vxH~¡
Y
¢
Htmsz|
Ç
}Mt¡OÒ °Ó0¢¢¢FÎ$uvxw~¡HÒRs{y{H'
Ô
°¾y{_zHz|}Ms~wMwÉÕÖO×|ØVÙ«ÚH×ÉÙ¨ÛOÖÜaÝÜ_Þ»ßHàáHâOØHÝØ×OÖÉÙ·ãäHåÙ«âxÞæÙ·çH×
è
½
svA}Ms1z|sÍWs~t¬xs}¬t¬Hs;svJÎu|z Ïs{ywAAy{uvÎuÏstmHy{}As¡ÆÐ´vHy{¯s}¬wAyHÏsz|sÎuvxw¨©OÑ+y{vxH~¡
Y
¢
Htms z|
Ç
}Mt¡Ò °Ó0¢¢¢Îuvxw~¡ÒRs{y{H'
Ç
s~}Avxsv"zHzH}AswAw~
½
svA}Ms zHs
Ç
O§|wAy{µHs
È
Ïsu}AyµHs¡
½
³´Í´éa¡xêhH%y{vO§1tws6ë¢OÓO¡Hì9°
E
b
Yíí
Î$}¬ws~y{{s
½
sz|sm®'ëH¡HìH}¬vPtms
Ô
°¾y{_zHz|}Ms~wMwVî|Öç|ï|ÖðHÖ|ØàHÞ»ñ|òRÙ¾ãÜaÝðxó~äxïDô9Ù¨õï
ö
½
svA}Msz|s
Ç
§|wAy{µHs
È
Ïsu}AyµHs¡
½
³+Í´é_¡Pê"H%yvO§twAsë¢OÓO¡xì9°
E
b
Yíí
Î$}MwAsy{{s
½
s~zHsm®ëx¡
ìH}¬vxts
Ô
°¾y{hzHzH}AswAw~æ÷Oâ|ØðHâî|ÖïRÙ«øDÝ»ïHâxÞØ×|ó÷OÖØ×Oà|Þ»ñOòRÙ·ãÜaÝ~ðxó~äPïPôÆÙ¨õï
ù
½
svA}Msz|s
Ç
§|wAy{µHs
È
Ïsu}AyµHs¡
½
³+Í´é_¡Pê"H%yvO§twAsë¢OÓO¡xì9°
E
b
Yíí
Î$}MwAsy{{s
½
s~zHsm®ëx¡
ìH}¬vxts
Ô
°¾y{hzHzH}AswAw~VÕ×OâÜÙ¾úãaÝ0û|àHÞ»ñ|òRÙ¾ãÜaÝðxóäPïDô9Ù¨õï
  
	
ﬀﬂﬁﬃ !"ﬃ#"$ﬂ%&ﬃ#'( ")*,+-ﬂ#/.*% 0$1324ﬂ#526$1)*ﬃ7.8#-%9ﬂ#5+:;#"<'ﬂ%ﬃ#524=)> ?$@ﬁﬃAA?ﬃA
ﬂ#<CBDﬂ%$1#"EF2?!"ﬃ%GBﬂ2H!ﬃJIKﬃL2?2H.8#"E6$ﬂMA?ﬀﬂﬁﬃA.*ANA?"O@Pﬃﬁ2>$ﬂM ".*%&ﬂ+Q.*% M$12Hﬂ#"ﬁﬃ=R
SK$1#"A.*<"ﬃT<"?$1 U$ﬂV)8.*WD".*<YXZ.8#[ﬁ$@ﬃL\.*A32Hﬃ#"ﬁﬃ]I.82?!^:E5ﬂA7 "!'=A?ﬃ
_`$1#[2H$1 
$ﬂK2H!"ﬃA"ﬀ=ﬁﬃ]abR(cd!"ﬃ9A!'ﬂ Mﬃ$ﬂJ2?!".*Ae<"?$1 fI.82H!g(h\ﬃ<Yiﬂ$1)*%&ﬃ&$ﬂd)*.8WD".*</.*A
$1O24ﬂ.8#"ﬃ<fOD+/%.*#".8%&.8j.8#"E2H!"ﬃ;?ﬃﬃ9ﬃ#ﬃ?Eﬂ.*ﬃAkﬂA?A$ﬁ.l=2?ﬃ</2H$m2?!"ﬃ&2?!"?ﬃﬃ9.*#52?ﬃﬀ=ﬁﬃA
"#<"ﬃnﬁ$1#"A.*<"ﬃH=2?.*$1#oRVcd!ﬃkA?$ﬂ)*2?.*$1#G$ﬂ2?!"ﬃkﬁ$1?ﬃA? M$1#"<.*#"E9i=ﬂ.l=2?.*$1#"ﬂ)C "$1O")*ﬃ%
.8AdE1.8iﬂﬃ#GOD+92H!"ﬃ6pq.*#52?ﬃ?OM$ﬂ22H$1%GrsAdﬁ$1#"A32H?ﬁ2H.8$1#CR
t Auﬁ$1#"AﬃWD"ﬃ#ﬁﬃﬂBv2H!ﬃ6ﬁ$1#524=ﬁ2Vﬂ#"Eﬂ)*ﬃF$=w2?!"ﬃ6<"$1 ")*ﬃL2JI.82?!2H!"ﬃNIKﬂ)8)oAHx2H.*A3h'ﬃA
.8#
2?!"ﬃy.*A$ﬂ2H$1 ".*ﬁFﬁ,ﬂAﬃy2?!"ﬃ6IKﬃ)*){zD#"$|I#G}>$ﬂ"#"E"r~AﬃWD'=2?.*$1#-

ﬁ$1AMy
"YvŁu 3
R

I!"ﬃ?ﬃ
L
BD?'eg_e4X9a>.*AC2?!"ﬃA?"3ﬀﬂﬁﬃ2Hﬃ#"A?.8$1#yO0ﬃL2IKﬃﬃ#e2?!"ﬃ%&ﬃ<".lJMﬂ#<F'R

#2H!"ﬃﬁ,=A?ﬃF$={ﬂ#$1?.8ﬃ#524x2H.*$ﬂ#<ﬃ Mﬃ#"<"ﬃ#52JA?ﬀﬂﬁﬃV2?ﬃ#"A.*$1#;$12H!"ﬃ_NX6@.*#52HﬃﬀﬂﬁﬃﬂB
2?!"ﬃm Rs¡eR¢0R$ﬂF2?!"ﬃGﬂOM$iﬂﬃmﬃW@"=2H.8$1#"AT!',i1ﬃG2H$/O0ﬃG%&$@<".£h'ﬃ<C
ﬃ=RsE"R.8#¤<.*%ﬃ#"A.*$1#
¥
¦B"$1#ﬃQA!"$1")8<
?ﬃ )lﬂﬁﬃQ.£2,B"O5+]ﬁ$1Av
"(
A.*#-§
§©¨
"ª
A?ﬃﬃ«¬=­

R

®
t
p
¯
¯
¯
¯
¯
ìÆyH}As
E
æ¹ uxvHxº wWtmuv¬tmWvH{s
cd!"ﬃGiﬂ=)*.*<.82+f$ﬂFpq.8#D2?ﬃO0$ﬂ22H$1%Gr~Aﬁ$1#"A32H?ﬁ2H.8$1#¤ﬂ#"<^}>$ﬂ"#"E"r~A&ﬃWD'=2H.8$1#"AT.*#
2?!"ﬃn;?ﬂ%&ﬃV$ﬂ°@2H=2H.8A2?.*ﬁ,=)o±Gﬃﬁ4!'ﬂ#.*ﬁAK!'ﬂAJOMﬃﬃ#]ﬃA2HﬂO")8.*A?!ﬃ<.8#9A?ﬃLi1ﬃHﬂ)oI²$1z@AA?ﬃﬃ
«¬BC³x­;$16´Q5µ%$<"ﬃ)*A6=#"<^«

B¦=¶=­·;$1

A?.8#"E=µ)*.*z=ﬃk%$<ﬃ)*ARycd!"ﬃ7A?"OA2H?=2Hﬃ&a .*A
"A'ﬂ)8)8+ﬁ$1#"A.*<"ﬃ?ﬃ<(ﬂA Mﬃ;ﬃﬁ2?)8+¸vx2Vﬂ#"<G!"$1%$1E1ﬃ#ﬃ$1"AdA"ﬀ=ﬁﬃﬂR
pq!"ﬃ#f2H!ﬃA"ﬀ=ﬁﬃT.*A6!"$ﬂ%&$1Eﬂﬃ#"ﬃ$1"AyO"2Q?$ﬂ"E1!CB$1#"ﬃT"A'ﬂ)8)8+:.8#52H?$@<""ﬁﬃu2H!"ﬃ
$1"E1!"#ﬃA?A9ﬂA72H!"ﬃGHx2H.*$-$ﬂn2H!"ﬃ(ﬂﬃ,-_¹$=F2H!ﬃ(A"ﬀﬂﬁﬃm=#"<¤2?!"ﬃm=?ﬃ,»º_¼$ﬂN.£2HA
 "$xPﬃﬁL2H.8$1#Y$1#g2?!"ﬃ!"$ﬂ?.*j$1#524ﬂ)> ")*ﬂ#"ﬃﬂT½:¼_N¾eº_kR

#Y2?!".*Aeﬁ,ﬂAﬃ92H!ﬃ<".8¿0ﬃﬃ#52H.*ﬂ)
IKﬂ)*)02Hﬃ#A?.*$ﬂ#
Łu
!'ﬂAd2H$TOMﬃyﬁ$1% "2?ﬃ<(ﬂﬁﬁ$1?<".8#"E72H$72H!ﬃypfﬃ#jﬃ)ÀrsA)*|I«s¦=³x­À
Łu
Á½
ÀŁuvÂÃÅÄ
¦
I!"ﬃ?ﬃ
ÀŁu'
ÂÃÅÄ


ÂÃÅÄ
"
&
ÂÃÅÄ
v
.*A2?!"ﬃ<".8¿0ﬃﬃ#52H.*ﬂ)IKﬂ)8)2Hﬃ#"A?.8$1#T$ﬂ02?!"ﬃdﬁ$ﬂ??ﬃA? M$1#"<µ
.8#"Eu¸v=2IKﬂ)*)ÀR
pq!"ﬃ#q2?!"ﬃA?O"A2?H=2?ﬃ/.8A&¸vx2
O"2]%&ﬂ<"ﬃ:$=Q2I²$UA? Mﬃﬁ.*ﬃAGa 9ﬂ#"< a]I.82H!
ﬁ$1#"ﬁﬃ#52HHx2H.*$ﬂ#"A Jﬂ#"<K

	 B'?ﬃA? MﬃﬁL2H.8iﬂﬃ)£+1B"I²ﬃQI.8)*)o!"|iﬂﬃﬂ
Łu

 
ﬀŁ7'ÂÃÅÄ
  

ÀŁuvÂÃÅÄ

I!"ﬃ?ﬃ
ﬀŁ7'
ÂÃÅÄ



ÂÃÅÄ

-
ÂÃÅÄ
v
Rcd!".*AJﬃ)*=2H.8$1#9.8AJzD#"$|I#(=AJ2H!"ﬃySJ=A?A?.8ﬃﬂr~A)l,I«|­ÅR
pq!"ﬃ# 2H!"ﬃfA?"OA2H?=2Hﬃg.*AGO0$ﬂ2?! $1"E1! =#"< !"ﬃL2Hﬃ?$1E1ﬃ#"ﬃ$ﬂ"Am2H!ﬃgE1ﬃ#"ﬃ?ﬂ)*.8jﬃ<
SJﬂAA?.8ﬃLµpfﬃ#jﬃ)ÀrsA)*|I A2H=2HﬃA
Łu
 ½ 	 
ÀŁu'ÂÃÅÄ
  
½	
ÀŁu'ÂÃÅÄ

3
R¢¦

I!"ﬃ?ﬃ½



.*AN2?!"ﬃTH=2?.*$]$ﬂ²2H!"ﬃT#"$1#/ ")*ﬂ#'ﬂNA"ﬀ=ﬁﬃﬁ$|i1ﬃ?ﬃ<fI.82H!-%&=2Hﬃ?.*ﬂ)·d2H$
2?!"ﬃ62H$ﬂ2Hﬂ)C ")*ﬂ#'ﬂd=?ﬃ,R
cd!".8AJE1ﬃ#ﬃH=)*.*jﬃ<
SJ=A?A?.8ﬃLµÅpgﬃ#"jﬃ)År~AJﬃWD'=2?.*$1#9!'ﬂAJOMﬃﬃ#] "?ﬃA?ﬃ#52?ﬃ<
;$1K%&ﬂﬁ$=µ
Aﬁ$1 ".8ﬁT<"ﬃ;ﬃﬁ2HAQ"A.*#"E
2H!"ﬃ?%$<+#"ﬂ%&.8ﬁ,ﬂ)·ﬂ?Eﬂ"%&ﬃ#52HAQ.*#VﬃL©R>«s¦x­ÀR

#VﬃL;AR²«

B
1
­ÅB02H!"ﬃu.*E1$ﬂ?$1"AV "$$ﬂ$=2H!".8ANﬃWD'x2H.*$ﬂ#:!'ﬂANOMﬃﬃ#<"ﬃ.8iﬂﬃ<CBoI.£2H!".8#:
"´yDµ)*.8zﬂﬃ
%$<ﬃ)ÅBx;$1%.*ﬁ?$1Aﬁ$1 ".8ﬁK<"ﬃL;ﬃﬁL2HAﬁ$|i1ﬃ?.8#"E62H!"ﬃdA"ﬀﬂﬁﬃdI.82H!TNﬁﬃ324ﬂ.8#7 0ﬃ?.*$@<".8ﬁ.82+ﬂR

#Y2?!"ﬃ)lx2Hﬃeﬁ,ﬂAﬃ92H!ﬃ)l,I .*AeAH=2?.*Ah"ﬃ<[" Y2?$:A?%&ﬂ)*)2?ﬃ% 0ﬃH=2?"?ﬃ<ﬃ Mﬃ#"<"ﬃ#52
ﬁ$1?ﬃﬁ2?.*$1#

2Hﬃ#<".*#"ETﬃ\ M$1#"ﬃ#52H.l=)*)8+&2H$Tjﬃ?$TI.82?!
2?!"ﬃ62Hﬃ%& Mﬃ?=2H"ﬃ

Rﬀnﬂ%ﬃ)8+ﬂB
Łu
q½ 	 
ÀŁuv
ÂÃÅÄ
 

½ﬁ
ﬀŁuv
Â4ÃÅÄ

ﬃﬂ
 !#"$o
 {ﬃ2"Ad#$I ﬁ$1#A?.*<ﬃ7A?"3ﬀﬂﬁﬃ&%
('
*)

$|i1ﬃVuﬁﬃ2Hﬂ.*#Gﬂﬃ,7 +m -.*#
=2?$1%.*ﬁ
"#.82HAR>SK$1%uO".8#".*#Eu2H!"ﬃy "ﬃi@.*$1AVﬃA")82?AB"I²ﬃQzD#"$|I2?!'=2dI²ﬃyﬁ,ﬂ#G"A?ﬃy2H!ﬃQSJﬂA?A.*ﬃLµ
pfﬃ#"jﬃ)ÀrsANﬃWD'=2H.8$1#m;$1n<"ﬃ;ﬃﬁ2?A6$ﬂ$1?<ﬃ
ﬂ

 

$ﬂF$ﬂ$1<"ﬃ
ﬂ
3|
R6´N#:2?!"ﬃk$ﬂ2?!"ﬃ
!'=#"<CBv.82.8An=)*A?$T$1O5i@.*$ﬂ"AV2?!'=2nT?ﬃ,=){A?"3ﬀﬂﬁﬃeﬁ,ﬂ#G "?ﬃA?ﬃ#D2F!"ﬃ2?ﬃ$1E1ﬃ#ﬃ.82?.*ﬃAF=2nﬂ)8)
.8#D2?ﬃ%&ﬃ<".l=2?ﬃ)*ﬃ#Eﬂ2H!µA?ﬁﬂ)*ﬃAK -,I.82?!
/.ﬃ01. 
R

2J.8A>2?!D"AK.8#D2?ﬃﬃA2?.*#"EQ2H$eﬃL\@2Hﬃ#"<
2?!"ﬃe ?$@$ﬂ·$=·2H!ﬃuSJﬂAA?.8ﬃLµpfﬃ#jﬃ)ÀrsAV?ﬃ)l=2?.*$1#];$1A"ﬁ4!m%ﬃA$1A?ﬁ$1 ".*ﬁQ<"ﬃL;ﬃﬁ2?A
ﬂ

 
,

B
2.304.
R
cd!".8A6.*AyﬂﬁL2H'ﬂ)8)8+G2H!"ﬃﬂ.8% $=²2?!".*A6 '= 0ﬃRkpfﬃTﬁ$1#"A.*<"ﬃyﬂ#

A?.8#"E=µ)8.*z=ﬃu)l=22H.8ﬁﬃ
E5=A9%$<"ﬃ)nI.£2H!ª%ﬃA$1A?ﬁ$1 ".*ﬁm<"ﬃ;ﬃﬁ2HAR pgﬃ: ?$|i1ﬃ.8#ªcd!"ﬃ$ﬂ?ﬃ%

O0ﬃ)*$|IyBd2H!"ﬃ
i=ﬂ)8.*<".£2+ $ﬂQ2H!ﬃ/Eﬂﬃ#"ﬃHﬂ)8.*jﬃ<SJ=A?A?.8ﬃLµÅpgﬃ#"jﬃ)År~A(ﬃW@"=2H.8$1# =2G)*$|I 2?ﬃ% 0ﬃH=2?"?ﬃAB
I.£2H!".8#f]ﬁﬃ2Hﬂ.*#-?ﬂ#"E1ﬃT$ﬂ²2H!"ﬃTﬁ$ﬂ" ")*.8#"E]ﬁ$ﬂ#"A2Hﬂ#52HAR&cd!".*AyﬃW@"=2H.8$1#-?ﬃ<"ﬁﬃAe2H$
2?!"ﬃ6SJﬂAA?.8ﬃﬂr~AJ)l,I I!"ﬃ#2H!"ﬃFIKﬂ)8)M.8AK!"ﬃL2Hﬃ?$1E1ﬃ#"ﬃ$ﬂ"Adﬂ#"<¸'=2J=#"<2H$Q2H!"ﬃFpfﬃ#jﬃ)ÀrsA
)*|I I!"ﬃ#(2H!ﬃyIKﬂ)8)C.*Ad!"$ﬂ%&$1Eﬂﬃ#"ﬃ$1"AVﬂ#"<
?$ﬂ"E1!CR
 {ﬃ2°"AwA2HﬃAA°2H!"=2·ﬁ$1#52H?ﬂ+62?$V2?!"ﬃ²ﬁﬂA?ﬃ²$ﬂ"%.*ﬁ?$1Aﬁ$1 .*ﬁ<"ﬃL;ﬃﬁ2?AB1#$Fﬁ$ﬂ??ﬃﬁ2?.8i1ﬃ
2?ﬃ?% !'ﬂAd2H$TOMﬃe=<"<"ﬃ<oR
5
¡n$|I²ﬃiﬂﬃBV2H!".8A?ﬃA?")£2.8A9$1#")£+U2H?ﬃmI!"ﬃ# 2?!"ﬃ:A2??ﬃ#"Eﬂ2H!q$ﬂ62?!"ﬃ:.8#D2?ﬃ?ﬂﬁ2?.*$1#
OMﬃ2I²ﬃﬃ# 2?!"ﬃ 'ﬂ32H.*ﬁ)*ﬃA]ﬂ#"< 2H!ﬃ:IJﬂ)8)F.8AA?%&ﬂ)*)ÀRpgﬃEﬂ.8i1ﬃ:2?!"ﬃ# ﬂ#q.8%& M$12Hﬂ#52
.8%& "$|i1ﬃ%ﬃ#52G$ﬂe2H!".8AG)*,IyB6A?!"$|I.*#E^2?!'=2GI!"ﬃ# 2H!".8A(A32H?ﬃ#"Eﬂ2?! .*A]i=ﬂ.*ﬃ<oBF2H!"ﬃ
A3+A32Hﬃ%`ﬃL\!".*O.82HAA"ﬀﬂﬁﬃy "!'ﬂAﬃQ2?Hﬂ#"A.82?.*$1#"AKO0ﬃL2IKﬃﬃ#m2I²$&ﬃE1.8%&ﬃAR
F=%&ﬃ)8+1B@IKﬃ6A!"$|I .8#cd!"ﬃ$1?ﬃ% ¦Q2H!'x2,B".8#92H!"ﬃF!"$1%$1E1ﬃ#ﬃ$1"AdﬁﬂA?ﬃ=B'k2H?ﬂ#"A.£µ
2?.*$1#2HﬂzﬂﬃAn ")*ﬂﬁﬃ6OMﬃ2I²ﬃﬃ#upgﬃ#"jﬃ)År~AF=#"<:SJ=A?A?.8ﬃﬂr~AO0ﬃ!',i.8$1"A;$ﬂJ2H!"ﬃy<"$1 CR
cd!"ﬃJ "ﬂ 0ﬃ.*A°$1?E1ﬂ#".*jﬃ<kﬂA·;$1)8)*$|IAR

#ﬃﬁL2H.8$1#T¦BxIKﬃd.8#D2??$@<""ﬁﬃ²2H!ﬃJ%&$@<".£h'ﬃ<
Aﬃ%.£µ.8#h'#".£2Hﬃ

A.*#"E¤%&$@<"ﬃ)NI!".*ﬁ4!<ﬃA?ﬁ?.8O0ﬃA(2H!ﬃf%$<ﬃ)*.8#"E[$ﬂu2?!"ﬃ/?$1"Eﬂ! ﬂ#<
!"ﬃL2Hﬃ?$1E1ﬃ#"ﬃ$ﬂ"AJA?ﬀﬂﬁﬃﬂB"=#"<9I²ﬃNE1.8iﬂﬃn2?!"ﬃF%.*ﬁ?$1Aﬁ$1 ".8ﬁn<ﬃh'#".£2H.8$1#"A>$ﬂC2H!ﬃni=ﬂ?.8$1"A
A"ﬀﬂﬁﬃLµÅ2Hﬃ#A?.*$ﬂ#"AR>´N"?ﬃA?")£2HA²ﬂ?ﬃA324=2?ﬃ<9.8#&ﬃﬁL2H.*$ﬂ#
5
R£R ·.8#'ﬂ)8)8+1B5ﬃﬁL2H.*$ﬂ#"A¶kﬂ#<

ﬂﬃQ<ﬃi1$=2Hﬃ<G2H$T "$$ﬂ;AR
  	 
	

cw$
%&$@<"ﬃ)°2H!"ﬃ7.8#¸'"ﬃ#"ﬁﬃ$ﬂ>?$1E1!"#"ﬃA?Aeﬂ#"<-!"ﬃ2?ﬃ$1E1ﬃ#ﬃ.82?.*ﬃAQ$ﬂ#-I²ﬃ22H.8#"E]IKﬃ"A?ﬃ
:A".82HﬂO")*ﬃ
5
!'ﬂ)£*@.*#h'#".82?ﬃ

A.*#"E%$@<"ﬃ)>2H$<"ﬃA?ﬁ.*OMﬃ2H!"ﬃ]<?$1 ^ﬂ#"<[.£2HAki=ﬂ M$1
ﬂ#<:ﬂ#-´Q
A?"3ﬀﬂﬁﬃe2H$9ﬃ "ﬃAﬃ#52N2H!ﬃkOM$1"#"<'=+G$ﬂ2?!"ﬃeIKﬂ)*)ÀR F=%&ﬃ)8+1B'I²ﬃkI.*)8)
<"ﬃA?ﬁ?.*OMﬃK2?!"ﬃJIJ=)*)O5+e2H!"ﬃJOM$1"#<'ﬂ+Ma $ﬂ0F!"ﬂ)8v.8#h'#".£2HﬃK)*=2?2?.*ﬁﬃda °I!".8ﬁ4!
ﬃ "ﬃA?ﬃ#52HAn2?!"ﬃyA?"OA2H?=2Hﬃ=BMﬂAdA?!"$|I#(.*# ·.*Eﬂ"?ﬃQ¦R
cd!".8ANO0$ﬂ"#"<'ﬂ3+(I.8)*)wO0ﬃk?$1"Eﬂ!

Aﬃﬃ7OMﬃ)*$|I ;$1V2H!"ﬃu ?ﬃﬁ.*Aﬃ7<"ﬃh'#.82H.8$1#:$ﬂ²a

ﬂ#<IKﬃ6A!'ﬂ)*)Mﬁ$ﬂ#"A?.8<"ﬃa 2H$kO0ﬃF2?!"ﬃ6"#".8$1#$ﬂ{2I²$T<".*A P$1.*#52KA?"O"Aﬃ2?AFa ²ﬂ#"<Ga|R

#2H!.*ANIK|+mIKﬃTE1ﬃL2Qﬂ#-.*#"!"$ﬂ%&$1Eﬂﬃ#"ﬃ$1"AFIKﬂ)*)0a Ma  Ma Qﬁ$1% M$1A?ﬃ</$=
Aﬃi1ﬃHﬂ) ".8ﬃﬁﬃAy$ﬂ>2H!"ﬃ72I²$(<".£¿oﬃ?ﬃ#D2yA"O"A32HHx2HﬃAR '$1N2?!"ﬃui1ﬃA?Aﬃ)>ﬁ$1#524=.*#".8#"E2H!"ﬃ
<"$1 Gﬂ#"<
2H!"ﬃyE5=AI²ﬃ624ﬂz=ﬃQ2?!"ﬃyﬁ$1% ")8ﬃ%ﬃ#52ﬀ ﬁﬂﬃVabR
cw$7ﬃ,ﬂﬁ4!]A.82Hﬃ
'
$ﬂ{2H!"ﬃni1ﬃAA?ﬃ) &BI²ﬃ6ﬂAA?$@ﬁ.lx2Hﬃ6ei=ﬂ.lﬂO)*ﬃﬀ!#"NI!".*ﬁ4!]%&,+&2Hﬂzﬂﬃ
2I²$i=ﬂ)8"ﬃA%$


ﬂA?A$ﬁ.l=2?ﬃ<]2H$T7 'ﬂ32H.8ﬁ)*ﬃN=2
'
Bvﬂ#"<
Q
=A?A?$@ﬁ.*=2Hﬃ<]2H$ﬂ#
ﬃ% 2+
A.82Hﬃ=RnpfﬃuﬂAA?"%ﬃk2?!'=2V2H!"ﬃuA"O"A32HHx2Hﬃu.8AFﬁ$ﬂ%& ")8ﬃ2?ﬃ)8+]h")*)*ﬃ<CBv.ÅR~ﬃﬂR&!#"



;$1Nﬂ)8)
'
-abR

#"A.*<"ﬃF2?!"ﬃniﬂﬃAA?ﬃ)ÀB2H!ﬃFi=ﬂ?.*ﬂO")*ﬃA>ﬂ?ﬃnﬁ$1" )*ﬃ<I.£2H!9k#"ﬃ,=?ﬃA32d#"ﬃ.*E1!DOM$1"Kﬁ$1µ
 ")8.*#"E('v¾1¦*)

B?ﬃ ?ﬃAﬃ#52H.8#"E&T#ﬃ,ﬂﬃA2V#"ﬃ.*E1!DOM$1"=22H?ﬂﬁ2?.*$1#$=· '=2H.8ﬁ)8ﬃAKI!".8)*ﬃ
=2F2H!"ﬃTOM$1"#"<'=+:OMﬃ2I²ﬃﬃ#g2H!ﬃui1ﬃAA?ﬃ)Kﬂ#<-2?!"ﬃ7A?O"A2?H=2?ﬃ2?!"ﬃ7A? ".8#"A6$ﬂ>2H!"ﬃ7iﬂﬃA3µ
Aﬃ)ﬂﬃﬁ$1" ")8ﬃ<I.82?!/G#"ﬃﬂ?ﬃA2Q#"ﬃ.*E1!DOM$1"6ﬁ$ﬂ" ")*.8#"E]ﬁ$ﬂ#"A2Hﬂ#52,B,+-"x¾1¦9I.£2H!2H!"ﬃ
 '=2H.8ﬁ)8ﬃAd$ﬂab.+-"F/+  K$10+ Fﬂﬁﬁ$1<".*#E
'
-a J$1
'
/a R
 '$1?%&ﬂ)8)8+1B=;$1K=#D+h'#".£2HﬃVA?ﬃL201ﬁ2 2H!"ﬃA?ﬃN.8#D2?ﬃ?ﬂﬁ2?.*$1#"A²ﬂﬃF<"ﬃA?ﬁ.*OMﬃ<]O5+T2H!"ﬃ
¶
¡nﬂ%&.8)82?$1#".l=#
  


!



'
¦

	
 

!#" !
 °
'
¦

	
 

!#" !ﬀ
 

+-"
¦

	
 ﬁ

!#"
ª 
¦R

¡Vﬃ?ﬃ ﬂ
'
) F<"ﬃ#"$ﬂ2HﬃAy#"ﬃ,ﬂﬃA32e#ﬃ.*Eﬂ!@OM$1"6 "ﬂ.*AB 1"!n ﬂﬃ 1 .8AN2H!"ﬃTﬁ$ﬂ%& ")8ﬃ%ﬃ#52
$ﬂ 1Noﬂ#< !Y=?ﬃe2?!"ﬃkﬁ4!$1A?ﬃ#O0$1#"<'ﬂ3+
ﬁ$1#"<.82H.8$1#"AV<"ﬃh"#"ﬃ<=A !/

$1

BM.ÅR~ﬃﬂR
ﬃ.82H!ﬃ !ﬀV


;$1=)*)-)& 1"! ﬃVa $1 !#V
Q
;$1=)*) )9 1"! ﬃVabR
 {ﬃ2&"A9#$I .*#52H$<"ﬁﬃ
2H!"ﬃ(<".8¿0ﬃﬃ#52H.*ﬂ)JIJ=)*)J2Hﬃ#"A?.8$1#¤;$ﬂT2?!"ﬃm%$@<"ﬃ)

¦R
|
R
SK$1#A?.*<ﬃ?.8#"E-mh'#".£2Hﬃ)*=2?2?.*ﬁﬃ%$
&>
Z
('
 L
'
,
'


ﬂd('
' 
'*)
&
H°

¦
5
5B
I²ﬃ)*ﬃL2,+.-


1

ﬂ#"</+
!


1

O0ﬃ2H!"ﬃ& 'ﬂ2?.82?.*$1#-;"#"ﬁL2H.*$ﬂ#"Ak$ﬂK2H!"ﬃ&%&$@<"ﬃ)

¦@R

=2
.8#DiﬂﬃA?ﬃ2Hﬃ%& Mﬃ?=2H?ﬃ%0B.8#f2?!"ﬃ9i1$ﬂ)*"%ﬃ 1 1$
&>32
TBI.82?!g?ﬃA? MﬃﬁL2H.8iﬂﬃ)£+1B

ﬂ#<

OM$1"#"<"ﬂ+&ﬁ$1#<".82?.*$1#"A²$1#92?!'=2d '=2J$={2H!"ﬃNOM$1"#<'ﬂ+&$ﬂ4$
&>52
 I!".8ﬁ4!
.8A#"$ﬂ2] "ﬂ2
$ﬂy2?!"ﬃ:IJ=)*)

$1#ª2H!ﬃ:IJﬂ)8)ÅBd2H!ﬃO0$1#"<'ﬂ3+ªﬁ$ﬂ#"<".82?.*$1#Aﬂﬃ-ﬂ)8IK,+A


Rpfﬃe2?!"ﬃ#m<"ﬃh'#ﬃe2H!ﬃeIKﬂ)*);?ﬃﬃkﬃ#ﬃ?E=+

-
 
=#"<mA.*%.*)l=?)8+

!
&
.*#G2Hﬃ?%
$ﬂ)8$1E6+
-


1

O5+YA?O2H?ﬂﬁ2?.*#"E:2?!"ﬃ]O"")8z/2?ﬃ?% ﬂAuI²ﬃ)8)JﬂAk2?!"ﬃ]OM$1"#"<'=+g2?ﬃ%&A
ﬂAA?$@ﬁ.*=2Hﬃ<GI.£2H!
2H!"ﬃyOM$1"#"<'=+ 1 ﬃ00abBMﬂ#"<
24=z@.8#"Eﬂ " "$1 ".l=2?ﬃQ)8.*%.82?ARcd!"ﬃ
<".£¿oﬃ?ﬃ#D2?.lﬂ)0IJﬂ)8)o2Hﬃ#"A?.8$1#
Łu


-
 Y
!
 
¦R¢¦

.8AJ2H!D"A<"ﬃh"#"ﬃ<mﬂAe«

BM¦
5
B
5
BM¦B

­À
0
Łu


)*.8%
798;:


¦
&

|

)*$1E
+
!


1

+
-


1


¦R
5

 '$12H!"ﬃ"A'ﬂ)vA?ﬀﬂﬁﬃn2Hﬃ#"A?.8$1#
=<?>
OMﬃ2I²ﬃﬃ#2?!"ﬃ

ﬂ#"<

 "!'ﬂAﬃA²I²ﬃV"A?ﬃ2H!"ﬃ
A324ﬂ#"<"ﬂ?<<"ﬃLh'#".£2H.*$ﬂ#U«

­ÀR&Fﬂ%ﬃ)£+1Bo)8ﬃ2@+
-

$
&>?
O0ﬃe2H!"ﬃu "ﬂ2?.82H.8$1#(;#"ﬁ2?.*$1#:$=
2?!"ﬃyA24=#"<'ﬂ<

A.*#"ET%$<"ﬃ)oI.82?!];$1?%&ﬂ)C¡nﬂ%.*)82?$1#".*ﬂ#

'
¦
 A
"B

!#" !
 |
.8#(2H!ﬃei1$ﬂ)*"%ﬃC$
&>
I.£2H!

OM$1"#"<"ﬂ+Gﬁ$ﬂ#"<".82?.*$1#An$1#(2H!"ﬃeO0$1#"<'ﬂ3+($=D$ ﬂ#<
+
-
!

$
&>?
OMﬃ62H!"ﬃ6 '=2H.£2H.8$1#9;"#"ﬁL2H.8$1#I.82?!

O0$ﬂ"#"<'ﬂ3+ﬁ$1#"<".£2H.*$ﬂ#"AJOMﬃ)*$|I 2H!"ﬃ
 ")*ﬂ#"ﬃ
'



¾1¦f=#"<

O0$ﬂ"#"<'ﬂ3+^ﬁ$1#"<.82H.8$1#"A&ﬂOM$iﬂﬃ(2?!".*A ")l=#"ﬃﬂRqcd!"ﬃ#CBJ2H!"ﬃ
A"ﬀﬂﬁﬃ62Hﬃ#A?.*$ﬂ#

<E>
.*A<"ﬃLh'#"ﬃ<(O5+2H!"ﬃy)8.*%.82
0

-
!


)*.*%
7?8F:


¦
&



)*$1E
+
-
!

$
&>?
+
-

$
&>?

¦R~¶


#q2H!"ﬃ- Mﬃ;ﬃﬁ2?)8+ ¸'=2
ﬁ,ﬂAﬃﬂBF2?!"ﬃ-A?ﬃL2(%$@<"ﬃ)8.*#"Eg2?!"ﬃ-A?"OA2H?=2Hﬃ-I.*)8)FOMﬃ&P"A2
2?!"ﬃ-!'ﬂ)8eA? "ﬂﬁﬃga
ÂÃÅÄ
 
('
 L
'

'


   '
'

)

[ﬂ#"<qI²ﬃf)8ﬃ2
ÀŁu'
ÂÃÅÄ
 

?ﬃA CR
ﬀŁuv
Â4ÃÅÄ


ﬁ$ﬂ??ﬃA? M$1#"<^2H$-2H!"ﬃ
ﬁ,=A?ﬃG$ﬂF2?!"ﬃ
!"$1%$1E1ﬃ#ﬃ$1"A7¸vx2IKﬂ)8)JI.82H!
a  a
Â4ÃÅÄ
BMaK 

?ﬃA? CR²ad a
ÂÃÅÄ
Bva > 

R
±($1ﬃFE1ﬃ#"ﬃ?ﬂ)*)£+1B5I²ﬃFﬁ$ﬂ#"A?.8<"ﬃKeA?O"A2?H=2?ﬃFA?ﬀﬂﬁﬃ Ma

<"ﬃLh'#"ﬃ<
=A>2?!"ﬃFAﬃ2J$=
"#.82N )lﬂWD"ﬃL2?2HﬃABoI!$1A?ﬃTﬁﬃ#52Hﬃ6.8#52HﬃA?ﬃﬁ2HAN2?!"ﬃuOM$1#"<"A
'
)MB
'
^abB ) ﬂ,ﬃNabB
.8#G2?!"ﬃ.8V%.*<<")*ﬃy M$1.*#52

E1.£i1ﬃ#mO5+( Mﬃ.*$@<".*ﬁe$1)8.*<µ©´N#µ3$ﬂ)*.*<&2+ Mﬃk.8#52Hﬃ3ﬀﬂﬁﬃ=Bv.ÅR~ﬃﬂR
Ma ﬁ$1?ﬃA? M$1#"<AV2?$T2?!"ﬃyE1H= "!
$ﬂT Mﬃ?.8$<.*ﬁF;"#ﬁ2H.8$1#
'


'

('
 L
'


R
 '$12H!ﬃVA?ﬂzﬂﬃn$ﬂ0A?.*% ")8.*ﬁ.£2+1BxIKﬃVA?!'=)*)"ﬁ$1#"A?.8<"ﬃ²6O0$ﬂ"#"<'ﬂ3+7A?ﬀﬂﬁﬃ Ma E1.£i1ﬃ#
O5+-2H!"ﬃE1?ﬂ "!g$=K2H!ﬃ&;"#"ﬁL2H.8$1#
'

 '
 L
'


<"ﬃh"#"ﬃ<[$1#/2H!"ﬃﬁ+@)8.*#"<"ﬃ
 

)
'
 ,)


 


 

)
'
 )


 

OD+
'

('
 L
'


	



 

;$1
 

)
'
 ") 

 


 

)
'
.) 

 

 

$ﬂ2?!"ﬃ3I.*A?ﬃ
ﬂ#<f<"ﬃL2Hﬃ?%.*#"ﬃ<f$1#/2H!"ﬃﬁ$ﬂ%& ")8ﬃ%ﬃ#52y$ﬂ²2H!".8AQﬁL+@)*.*#<"ﬃyO5+2H!"ﬃ Mﬃ?.8$<.*ﬁ.£2+

A?ﬃﬃ
 ·.8E1"ﬃy¦

R







































ìÆyH}As
Y

È
Hswxxw¨M}MAswAH}Ł¼tms 
pfﬃk24ﬂz=ﬃu9%ﬃA$1A?ﬁ$1 ".8ﬁk)*ﬃ#"Eﬂ2?!µAﬁ,ﬂ)8ﬃQ;$1V2H!"ﬃeA?.8jﬃu$ﬂ·2H!"ﬃu M$1ﬃAR Fﬂ%ﬃ)£+1BvIKﬃ
ﬁ4!"$@$1Aﬃ



&>
B






&²
B  

&>
B
¥

¥

&>
B"I!"ﬃ?ﬃQ)*.8%
7?8F:

&>
ﬁﬀ ﬂ#"<u)8.*%
7?8F:

&²
¾
&


R·cd!"ﬃK?$1"Eﬂ!"#"ﬃAA$ﬂ'2?!"ﬃ²IKﬂ)*)@.*A°½yÁ)8.*%
798
-
:
3

¶


¾






¶





¾



R
 ·.8#'ﬂ)*)£+u2H$e<"ﬃAﬁ.*OMﬃN!"ﬃ2?ﬃ$1E1ﬃ#ﬃ.82?.*ﬃABI²ﬃF2Hﬂzﬂﬃya >ﬂA²2H!"ﬃn 'ﬂ2K$ﬂ{2H!ﬃnIKﬂ)*)oa
OMﬃ)8$I 2H!ﬃ )lﬂ#"ﬃ
'



¥


¾ﬂ¦
=#"<fa eﬂA62H!"ﬃ7 "ﬂ2y$ﬂJa =O0$|i1ﬃ72?!".*A6 ")*ﬂ#"ﬃ
 
)
¥
)

L
R

pfﬃe"Aﬃk_& ﬂ#"<G_ n2H$<"ﬃ#"$=2Hﬃy2H!"ﬃeﬂ?ﬃ&$ﬂ°2H!"ﬃQA?O"A2?H=2?ﬃkA?ﬀﬂﬁﬃA&0a Vﬂ#<
Maﬂ#"< º_& {ﬂ#<º_ w2?!"ﬃ.8{ "?$xPﬃﬁ2?.*$1#Q$1#52H$d2H!ﬃ>!$1?.8j$1#524=)1 ")l=#"ﬃﬂRwcd!"ﬃ?ﬃA? Mﬃﬁ2?.8iﬂﬃ
$1"E1!"#ﬃA?AV½ B'½ﬁFﬂ#<Gﬁ$1#"ﬁﬃ#52H?=2H.8$1#"A LB |B'ﬁﬂ#]2H!"ﬃ#mOMﬃ6<"ﬃh'#ﬃ<mO5+
½ n
_ 
º_ 
  V
º_ 
º_  

º_ 
 T

¦

¦R


.8#
2?ﬃ%&Ad$ﬂwI!".8ﬁ4!G2?!"ﬃy?$1"Eﬂ!"#"ﬃAAnﬃ,ﬂ<AV½Qq½ 	 

½	,R
   
	
´N"7h'A2&?ﬃA")82ﬃA24=O")*.8A?!"ﬃAT2?!"ﬃ
iﬂ=)*.*<.82+f$ﬂF2?!"ﬃ(Eﬂﬃ#"ﬃHﬂ)8.*jﬃ<¤SJﬂA?A.*ﬃ5pgﬃ#"jﬃ)År~A
ﬃW@"=2H.8$1#];$1J2H!"ﬃy%$<ﬃ)C<"ﬃLh'#"ﬃ<m.*#]2?!"ﬃy "?ﬃLi.8$1"AA?ﬃﬁ2?.*$1#CR

 ﬀﬁﬃﬂ! #"$%& 'ﬂ)(#"$*+"$ﬁﬃﬂ,ﬂ*-/.!0'1*-243$ﬀ5ﬂ+36"872:9$ﬂ;4"$<.=&>@?A! 'ﬂB52:0C3$.!D
1.E2:0#
F

'«
n
%9x\


¦

½

	 
ª
½

¦ 	 
 

­

' +  '
½ 
½ 



' + 9'©%9\


¦

½ﬁ


½	




ª

)
 
5
R

"$0C3G! #"$H& 'ﬂI,ﬂﬁ('ﬂ*J"$<ﬀK*-ﬂI.=ﬀLM5.Eﬂ0'1NO?GN=2:PRQS0C"$ﬁﬃﬂNO?
0F )
KT


QS& 'ﬂ0
Łu
Á½   
ﬀŁ7'<U8V,W
  
½	
ÀŁuv1UV,W


5
R¢¦

cd!"ﬃuﬁ$1#"<".£2H.8$1#

5
R
|k
I!.*ﬁ4!ﬁ,=#:O0ﬃei.8ﬃI²ﬃ<-ﬂAN9ﬁ$1#<".82?.*$1#($ﬂA?%&ﬂ)*)8#"ﬃAAn$=
' +   ' ¾ 'ﬂ#< ' +  '¾ '

ﬃ#"A"?ﬃAd2H!'=2²2H!"ﬃ6ﬁ$1#h'Eﬂ"H=2?.*$1#A

ﬂ#"<

=?ﬃF2?!"ﬃ6?ﬃA? MﬃﬁLµ
2?.8i1ﬃKE1?$1#"<7A2H=2HﬃA>$=
 
-
ﬂ#"<
 
!
w%&.8#

 
-


!
YX
 
-

3F
ﬂ#"<7%.*#

 
!


!
YX
 
!

3F
R {ﬃL2SZ'[

!

 )*.*%
7?8F: \R]
_^
a`
^

7
-
 
`cb
OMﬃK2H!"ﬃKA? Mﬃﬁ.£h'ﬁJﬃ#"ﬃE1.*ﬃA 0ﬃ"#".£2A"ﬀﬂﬁﬃﬂR
´N#"ﬃT!'ﬂAZ
-





ﬂ#"< Z
!
©N
 ½ 	  +  

½	* + |R7cd!".*Ay.8%& ")8.*ﬃAn2H!"=262H!"ﬃ
)*|I

5
R ¦

!$1)*<"AJ2??"ﬃQ=2d2?!"ﬃy)*ﬃLi1ﬃ)$ﬂ°E1$1"#"<
A2H=2HﬃAR

#"<"ﬃﬃ<CBy)8ﬃ2?2?.*#"E
Ł/
 )8.*%
7?8F:
 
^

7
-
 
`
bBd
%&.8#

 
!


!
·
%&.8#

 
-


!
fe
BN$1#"ﬃ
!'=A
Ł 
 ½ 	  +  

½	 + 

5
R
5

cd!"ﬃF "?$@$ﬂ{$ﬂ{2?!".*A²?ﬃA?")£2d=2²2H!"ﬃN)8ﬃiﬂﬃ)M$ﬂ{;?ﬃﬃNﬃ#"ﬃ?E1.8ﬃA².*AKEﬂ.8i1ﬃ#.*#]ﬃﬁL2H.*$ﬂ#¶"R {ﬃ2
"AF%&ﬃ#D2?.*$1#G2H!"ﬃkA2H<+m$ﬂ#/SJﬂA?A.*ﬃﬂr~AN)*|I  ?$1 M$1A?ﬃ<.*#Y«


­°I!"$ﬂA?ﬃ7?ﬃA?")£2HAN<$#"$ﬂ2
ﬃ)8+9$1#
2H!"ﬃyzD#"$|I)*ﬃ<"E1ﬃy$ﬂ°E1?$1#"<(A324=2?ﬃAR
´N"FAﬃﬁ$1#"<-?ﬃA?")£2Nﬁ$ﬂ#"ﬁﬃ?#"AN2?!"ﬃk!"$ﬂ%&$1Eﬂﬃ#"ﬃ$1"AFﬁﬂA?ﬃ=RNpgﬃQI.*)8)°=A?A?%&ﬃk2?!'=2
+  d + RVpfﬃu)*ﬃL2g9


¶



¾

OMﬃe2?!"ﬃuﬃ)lx2H.8iﬂﬃe$1"E1!#"ﬃAAN$ﬂ2?!"ﬃk M$1?ﬃANﬂ#<
)8ﬃ2h"



¾



OMﬃy2?!"ﬃy<"ﬃ#A?.82+$ﬂ°2?!"ﬃy 0$ﬂ?ﬃAR


  &>

'v¾ g
.
+
.
'v¾ g
QH! 'ﬂ0
Łu
Á½
ﬀŁuv
U8V,W

5
R~¶

	!>
'v¾ g
.
+
.
'
QH! 'ﬂ0
Ł7
 
h

-
!

©V

h
ÀŁuv
UV,W

5
R



	&>

'
.
+
. 
'v¾ g
QH! 'ﬂ0
Łu



h

-
!

©

h
ÀŁu'
U8VfW

5
R

t A²O0ﬃL;$1?ﬃ=BD.82>.*A²ﬂA?A"%ﬃ<92?!'=22H!"ﬃV2Hﬃ%& Mﬃ?=2H"ﬃn.8AA?ﬁ.8ﬃ#52H)£+)*$|IyBDA?ﬃﬃ


R¢¦

ﬂ#<


R

¦

R
 {ﬃ2V"A!"ﬃ?ﬃyA2??ﬃAAn2?!"ﬃy "!5+A.*ﬁﬂ){%&ﬃﬂ#".8#"E7$ﬂw2H!"ﬃA?ﬃQ?ﬃA")82?AR
t
ﬁﬁ$1<".*#E/2?$/2?!"ﬃ(ﬃ)*=2H.£i1ﬃ]A2??ﬃ#"Eﬂ2H!¤$ﬂF2?!"ﬃGA?$1)8.*<=)8.*WD".8<

+

ﬂ#<¤2H!ﬃG)8.*W1µ
".8<=E5=j

'

.*#52?ﬃH=ﬁ2H.8$1#"AB2?!"ﬃ:A3+A32Hﬃ% I.*)8)n%.*%.*ﬁ
$1#"ﬃm$ﬂ62H!"ﬃEﬂ?$1"#< A24x2HﬃA
ﬁ$1?ﬃA? M$1#"<.*#"Eu2?$7A?.82?'=2?.*$1#"A>I!"ﬃﬃ6ﬃ.£2H!"ﬃK2H!"ﬃ6)8.*WD".8<&h')8)*A²2?!"ﬃN M$1?ﬃAd$ﬂ2H!"ﬃFA?"Oµ
A32HHx2HﬃﬂB0$1F)8ﬃ,,i1ﬃAF2H!ﬃA?ﬃk 0$1ﬃANﬃ%& 2+

A?ﬃﬃkO0ﬃ)*$|I

R

#m2H!"ﬃeh'?A326ﬁ,ﬂAﬃkI²ﬃu?ﬃﬁ$|i1ﬃ
2?!"ﬃ9pfﬃ#"jﬃ)År~Au)*|I

5
R


2?!'=2Bﬂﬁﬁ$1?<".8#"E(2?$:%&ﬂﬁ$1A?ﬁ$1 ".*ﬁ&ﬁ$1#A?.*<ﬃHx2H.*$ﬂ#"ABEﬂ$i5µ
ﬃ?#"A62H!ﬃ&OMﬃ!',i@.*$ﬂ"6$ﬂd]AﬃA?A.*)8ﬃ<?$1 /$ﬂJ)8.*WD".8<:A?.£2?2H.8#"E
$1#2H$1 /$ﬂKG$1"E1!/ﬂ#<
!"$ﬂ%&$1Eﬂﬃ#"ﬃ$1"AFIKﬂ)*)ÀRy¡n$|I²ﬃi1ﬃB{;?$ﬂ%¹2?!"ﬃAﬃ%.*ﬁ?$1Aﬁ$1 .*ﬁkﬁ$1#"A.*<"ﬃH=2?.*$1#"AB0I²ﬃTE1ﬃ2
2?!'=2]fA?ﬁ.8ﬃ#52]ﬃ#"!'ﬂ#"ﬁ.*#"E[$=62H!"ﬃm#".82+¤O0ﬃL2IKﬃﬃ# 2H!ﬃ:)*.8W@.*<¤ﬂ#"<ª2H!ﬃ:E5ﬂA
 "!"ﬂA?ﬃeE1.8iﬂﬃAV?.*Aﬃ62H$&SJﬂAA?.*ﬃµ2+@ MﬃkOMﬃ!',i@.*$1n<"ﬃQ2?$&2H!ﬃkﬂ<<".82?.*$1#'=)C)*.8W@.*<=E1ﬂj
.8#D2?ﬃ3ﬀﬂﬁﬃAJﬁﬃ,=2?ﬃ<
O5+&2?!"ﬃyﬂO"Aﬃ#"ﬁﬃ6$ﬂ)*.8W@.*<&I.£2H!".8#92H!ﬃN 0$ﬂ?ﬃARc°$uAﬃﬃN2?!'=2J2?!".*A
<".£¿oﬃ?ﬃ#"ﬁﬃ&.*AQ
ﬀ#"$0'<.!E"$1.!9$ﬂ
$1#ﬃﬂB·)8ﬃ2rsAeﬁ$1#"A.*<"ﬃQ;$ﬂQ2?!"ﬃ9A?ﬂzﬂﬃ&$ﬂd<"ﬃLh'#".82?ﬃ#"ﬃA?A7
<"$1 U$ﬂIJx2Hﬃ7$ﬂ#U2?$1 [$ﬂn 0$ﬂ)8+1ﬃL2H!5+@)*ﬃ#"ﬃ2H!"ﬃ?ﬃ "!524ﬂ)*=2Hﬃ

c

A?ﬀﬂﬁﬃﬂRYcd!"ﬃ
IKﬂ)*)²ﬃ#"ﬃ?Eﬂ+
ÀŁuv
ÂÃÅÄ
$ﬂ

c .*A7¶

% :¾%
B>ﬂ#"<[2H!"ﬃ
A" 0ﬃh'ﬁ.lﬂ)²2Hﬃ#A?.*$ﬂ#

$=
IK=2Hﬃ.*A1¦
T
¶% m¾%GRpfﬃ62H!D"AV!',i1ﬃ
ﬁ$ﬂAv

ﬁﬀﬃﬂﬁﬁ

¶

ﬂ¦
T
¶

½
2?$OMﬃyﬁ$1% 'ﬂﬃ<]2H$

ﬁ$1AM


! 
Ã"#"%$


¶

1¦
T
¶


h'&


¶

1¦
T
¶(
t
2+@ ".8ﬁ,ﬂ)0?$1E1!"#"ﬃA?Ad;$1KA"ﬁ4!(uA?"3ﬀﬂﬁﬃN.8A

T 
RpfﬃF2H!D"AdE1ﬃL2J2H!"=2Ji1ﬃ?A"A@h B@2H!"ﬃ
ﬁ$1A?.8#"ﬃy$ﬂ°2?!"ﬃyﬃWD".8)*.*O?.*% ﬁ$1#524ﬂﬁL2nﬂ#"E1)8ﬃyTOMﬃ!"|iﬂﬃAnﬂA<"ﬃ .*ﬁ2?ﬃ<G.*# ·.8E1"?ﬃ
5

¬
 
ﬁ$1Av
@h
3

¦

  
b
   
 

b
 
 













ìÆy{H}Ms
b

	´s~Ps~vxz|s~vxtmsuŁ"MHss~µHy{y{H}Myx tmuvMtmvHs%uvAHsMz|svPwy¨§;uŁÆPu}Asw
sm®|Hy{HyMyvx;FM}MvxwAyMyuv1Dsm¨Rss~v'r,svH¸~s·º w}As~y{s
E
vxz' ½ wMwAysº wR}Msy{%s
Y

 {ﬃ2"Aﬃ%& "!"ﬂA?.8jﬃJ2H!"=22H!.*A?ﬃA?")£2,B5.£0.£2ﬁ,=#OMﬃdﬁ,=??.8ﬃ<T$|i1ﬃ2?$6?ﬃﬂ)"A?ﬀﬂﬁﬃAB
A"E1E1ﬃA2HAN2?!'=2N2?!"ﬃuI²ﬃ2?2?.*#"E] ?$1 Mﬃ32H.*ﬃAN$ﬂ²?$ﬂ"E1!mIKﬂ)*)·ﬂ?ﬃk#"$ﬂ26$1#)8+(<"?.£i1ﬃ#-O5+
2?!"ﬃk$1"E1!"#ﬃA?A6½$ﬂ2?!"ﬃeIKﬂ)*)ÀB0O26<"$]=)*A?$&<"ﬃ Mﬃ#<$1#:2H!"ﬃe 'ﬂ32H.*ﬁ")l=nE1ﬃ$1%ﬃ2H3+
2?!'=2E1.£i1ﬃA.*A?ﬃ62?$½@R
pfﬃfﬃ#"< 2H!.*A
A?ﬃﬁ2H.8$1#ÁI.£2H! 2H!"ﬃ/E1?$ﬂ"#"< A324=2?ﬃAG<"ﬃAﬁ.* 2?.*$1#Á.*#q2H!"ﬃ/!"$1%$=µ
E1ﬃ#"ﬃ$ﬂ"A-ﬁ,ﬂAﬃﬂR  {ﬃ2 ! -
 
OMﬃY2H!"ﬃUﬁ$ﬂ#h'E1"?=2H.8$1#I.82?! ﬂ)*)

ﬂOM$|i1ﬃ[2H!"ﬃU ")*ﬂ#"ﬃ
'

 


¾1¦


X 5
ﬂ#< ﬂ)8)

O0ﬃ)*$|I¹2H!".8AG )lﬂ#"ﬃ=R

2(.8A
ﬃ,ﬂA3+ 2H$Uﬁ4!"ﬃﬁ4z
2?!'=2u2?!"ﬃAﬃ(ﬁ$1#h'E1H=2?.*$1#"Ae2H$1E1ﬃL2H!"ﬃuI.82?!U2?!"ﬃ]ﬁ$ﬂ#h'E1"?=2H.8$1#YI.82?!^ﬂ)*)

%.*#". µ
%.*jﬃN2H!"ﬃk¡Fﬂ%.*)£2H$1#".*ﬂ#9I.£2H!

O0$ﬂ"#"<'ﬂ3+
ﬁ$1#<".82?.*$1#"ARd´N#"ﬃQ!'ﬂAV%&.8#

 
-


!
;X
%.*#
ﬁﬀ

-ﬃﬂ

<


 
-


!

ﬂ#"<92?!"ﬃFA 0ﬃﬁ.8h"ﬁNﬃ#"ﬃ?Eﬂ+ Z
-

!

24=zﬂﬃA²2H!"ﬃV;$1)*)8$I.8#"Eyiﬂ=)*"ﬃA
Z
-





Z
-

!
-







'




¶





+

5
R 

Z
-

!
-
 

 '

½ + ;$1Gﬂ)8)Nh'#".£2Hﬃ 
X 
V$ﬂ2H.8ﬁﬃF2?!'=2 Z
-



 Z
-

!
-


$1#]2H!"ﬃN)8.*#"ﬃ + 

'v¾:g&=#"< Z
-

!
-


 Z

!
-
 

$1#
2?!"ﬃ6)*.8#"ﬃ + 

'R
t
#'=)*$1E1$ﬂ"A?)£+1B@)*ﬃ2ﬂ!
!
 
O0ﬃn2H!"ﬃ6ﬁ$1#h'E1H=2?.*$1#I.£2H!
ﬂ)8)

=O0$|i1ﬃ
2?!"ﬃy ")lﬂ#ﬃ
'

 


¾1¦7ﬂ#"<(ﬂ)*)

OMﬃ)*$|I 2H!".8Ad ")l=#"ﬃﬂR
³
´N#"ﬃy!'ﬂA%.*#

 
!


!
 X
%.*#
 ﬀ

!
ﬂ 
>


 
!


!

ﬂ#"<C
Z
!
©N
½ +
Z
!

!
!







'








+

5
Rs¬

Z
!

!
!
 

 ' ;$1(ﬂ)*)nh'#".82?ﬃ 
X 
V$ﬂ2H.8ﬁﬃN2H!"=2Z
!
3F
 Z
!

!
!


$1#]2H!ﬃe)8.*#"ﬃ+  'v¾ g&ﬂ#"< Z
!

!
!


 Z
!

!
!
 

$1#
2?!"ﬃy)*.*#ﬃ+  'R
cd!"ﬃK;$ﬂ?%u")*ﬂﬃ

5
R 

ﬂ#"<

5
Rs¬

)8ﬃ,ﬂ<Q2H$V2H!"ﬃ² "!'ﬂAﬃJ<".l=E1Hﬂ% A?!"$|I#7.*# ·.*Eﬂ"?ﬃ>¶"R

'

+




















































+  '
+ 

'
+ 
'
g
+ 

'
g


 !
!
   



 !
!





F

!
-


F

!
-
   

N
ìÆyH}Ms
g

È
Hsz|y}¬ uŁÆ}AuHvxzw¨¬0Ms~w~
cd!"ﬃL+kA!"$|I^2?!'=2w2H!"ﬃ²?ﬃA?")£2HA

5
R~¶x
5
R

!"$1)8<e2H"ﬃ²=2·2?!"ﬃK)8ﬃi1ﬃ)$='E1?$ﬂ"#"<kA324=2?ﬃﬂR

#"<ﬃﬃ<oB
Ł/
 ½ +

5
Rs³

I!"ﬃ#

'v¾:g
.
+
.
'v¾:g'B
Ł/


h
'

3

h

+

5
R
5

I!"ﬃ# ' ¾ g
.
+
.
'·Bvﬂ#"<]h'#'=)*)8+
Ł/



h
'

©V

h

+

5
R
1
I!"ﬃ#

'
.
+
. 
' ¾ g'R
cd!"ﬃd "$$=0$='2H!"ﬃA?ﬃ?ﬃA?")£2HA=2°2H!"ﬃd)8ﬃi1ﬃ)"$ﬂv;?ﬃﬃJﬃ#ﬃ?Eﬂ.*ﬃA.8AE1.£i1ﬃ#7.8#ﬃﬁL2H.8$1#

R
  ]Á  N. 	  
cw$u "$iﬂﬃF2H!ﬃN?ﬃA?")£2d=2²2H!"ﬃn)*ﬃiﬂﬃ)0$ﬂ{;?ﬃﬃFﬃ#ﬃ?Eﬂ.*ﬃABI²ﬃN!',i1ﬃN2?$k24=zﬂﬃF.8#52H$7ﬂﬁﬁ$1#D2
2?!"ﬃTﬃL\ﬁ.£24=2?.*$1#"AF$ﬂKEﬂ?$1"#</A324=2?ﬃARcw$]2H!".8A6ﬃ#"<-I²ﬃOMﬃEﬂ.*#I.82?!f]ﬁ$1#52H$1"yﬃ µ
ﬃA?ﬃ#524=2?.*$1#f$ﬂJ '=2H.£2H.8$1#;"#"ﬁ2?.*$1#A + -


1

ﬂ#"< +
!


1

R t #"=2H"?ﬂ)<"ﬃh"#".82?.*$1#
.8AT2?$gﬁ$1#"A?.8<"ﬃT2H!ﬃmﬁ$ﬂ#D2?$1"AﬂAO0$ﬂ"#"<'ﬂ.*ﬃA&$ﬂF?ﬃE1.*$1#AI!"ﬃ?ﬃG2H!"ﬃ(ﬁ$1#"A.*<"ﬃ?ﬃ<
ﬁ$1#h'E1H=2?.*$1#
<".£¿oﬃ?AJ;?$ﬂ% 2H!ﬃQﬁ$1?ﬃA 0$1#<".*#"EE1$1"#"<
A2H=2Hﬃyﬁ$1#h'E1H=2?.*$1#CR
 '$1 + -


1

I²ﬃ9!',iﬂﬃ(A324ﬂ#<'ﬂ?<f?ﬃ "?ﬃA?ﬃ#52H=2H.8$1#Y.*#52??$@<""ﬁ.8#"E
;$1Qﬂ#5+fﬁ$1#µ
h'Eﬂ"H=2?.*$1#!

A"ﬁ4!g2H!"=2 !#"]


;$1yﬂ)8)
'
1
!

2H!ﬃ&ﬁ$1#52H$1"Ak=Aeﬁ$1#"#"ﬃﬁ2Hﬃ<
ﬁ$1%& M$1#"ﬃ#52HAw$ﬂ"2H!ﬃKA?ﬃL2X
-

!

$ﬂv=)*)5 ")*ﬂWD"ﬃ22HﬃA°$ﬂ"2?!"ﬃ²<'ﬂ)D)l=22H.8ﬁﬃ2H!'x2·Aﬃ 'ﬂ?=2Hﬃ
2I²$&#ﬃ.*Eﬂ!@OM$1".*#"E7A.82?ﬃA
'
*)I.£2H!!#" !ﬂR
 '$1ﬂ#5+]ﬁ$1#52H$1":I²ﬃy.*#52H$<"ﬁﬃ62H!ﬃyI²ﬃ.8E1!52ﬀﬂﬁ2?$1
%
-





!#"
^
	 
-

 



-
b
 

b

`

¶"R

¡Vﬃ?ﬃTI²ﬃ&<"ﬃLh'#"ﬃ


2
Ma

Bn

¦@Bﬂ#"<7 ﬃ




ﬀ

b

$.' *' B
' 

'¢BC.*AN2?!"ﬃ7#D"%uOMﬃ6$ﬂ> ")*ﬂWD"ﬃ22HﬃA6$=ﬁxBﬂ

BC?ﬃA? Mﬃﬁ2?.8iﬂﬃ)8+ﬂR

#2Hﬃ?%AN$ﬂ2H!"ﬃ
I²ﬃ.8E1!52Vﬀ=ﬁ2H$ﬂ?A %
-



$ﬂ#"ﬃyﬁ)*ﬃﬂ?)£+!'=A
+
-


1



ﬃ


ﬂ    ﬂ
"!#$&%('*)
+
,

-
 
%
-


  
¶"R¢¦

I!"ﬃ?ﬃm.  H
TcT T

+
./103254&.*Ae(ﬁ$ﬂ)*)*ﬃﬁ2?.*$1#-$ﬂdﬁ$1% '=2H.8O")*ﬃ

%u2H"ﬂ)*)£+<".*A P$1.*#52

ﬁ$1#µ
2?$1"?A.8# 1NR
cw$6E1ﬃ2FA?.8%&.8)lﬂﬃL\ "ﬃAA?.*$ﬂ#u;$13+
!


1

B=IKﬃJ$ﬂ#")8+Q!',i1ﬃJ2?$NOMﬃJﬁ,ﬂﬃ;")@I.82?!k2H!"ﬃ
<"ﬃLh'#".£2H.*$ﬂ#$ﬂKﬁ$1#52H$1?A62H$1ﬁ4!".*#"E]2?!"ﬃ7IJﬂ)8)ÅR4Fﬂ%ﬃ)£+1BC;$16ﬁ$1#h'E1H=2?.*$1#"A!UA"ﬁ4!
2?!'=2ﬂ!#"N


;$ﬂ
'
a =#"< !#"N
Q
;$1
'
 1"!#ﬃ>abB@I²ﬃ6.*#52??$@<""ﬁﬃnﬁ$1#52?$1"?A
ﬂAﬁ$1#"#"ﬃﬁ2?ﬃ<ﬁ$1% 0$ﬂ#"ﬃ#52$ﬂv2H!ﬃdA?ﬃ2>X
!

!

$=o=)*) )lﬂWD"ﬃL2?2HﬃAA?ﬃ 'ﬂHx2H.*#EQ#ﬃ,ﬂﬃA2
#"ﬃ.*E1!DOM$1"yA?.£2HﬃA
'
*)[2 ;$16I!".8ﬁ4! !#"6 !&$ﬂQ#ﬃ,ﬂﬃA2k#"ﬃ.8E1!DO0$ﬂ"yA?.82?ﬃA
'

*)-a ;$1JI!".8ﬁ4! !#"Nﬁ!




R

#52H?$@<""ﬁ.*#"ET#"$|IÁ2H!"ﬃ6I²ﬃ.*Eﬂ!D2 %
!



=A
%
!





!#"
^
	 


!


 



!

b
 

b

`

¶"R
5

1
I²ﬃyE1ﬃ2
+
!


1



!#"




^

`
!#"

b

b
^

`

ﬃ


ﬂ    ﬂ
"! #$&%('*)
+
,
 -
 
%
!


  
¶"R~¶

I!"ﬃ?ﬃQ_
3
1

.*Ad2H!"ﬃQ#D"%uOMﬃ$ﬂ·O0$1#<"A
'
)MB
'
1NB )]/a

R V$ﬂ2H.8ﬁﬃ62H!'x2V2?!"ﬃQA?ﬃ2
$ﬂﬁ$1#52H$ﬂ"?AN.8#mOM$ﬂ2H!(A?.£2H'=2?.*$1#Anﬃ\"=ﬁ2H)£+Gﬁ$1.8#"ﬁ.8<"ﬃ

ﬃi1ﬃ#:2H!"$ﬂ"E1!m2?!"ﬃeI²ﬃ.8E1!52HAN<"$
#"$=2

ﬂ#<
2?!"ﬃNA"%&Ad.8#

¶"R¢¦

=#"<

¶"R~¶

=?ﬃ6$|i1ﬃdﬃL\ﬂﬁ2?)8+&2H!"ﬃ6A?ﬂ%&ﬃFﬁ$1)8)*ﬃﬁL2H.8$1#"AK$=
ﬁ$1#52H$1"ARV$ﬂ2H.8ﬁﬃVﬂ)*A$Q2?!'=2>2H!"ﬃI²ﬃ.*Eﬂ!D2?A

¶"R
|V
¶"R
5

<".8¿0ﬃA²$1#)8+7.£ 
,2:ﬀ5 'ﬂ! 'ﬂ
PH"$N!N
.ÅR~ﬃﬂR£B".8 
2
Ma ﬁ "R
cw$6O0ﬃd=O")*ﬃ2H$6ﬁ$1#52H?$ﬂ)ÅBﬂ.8#k2Hﬃ?%A·$ﬂvﬁ$1#5i1ﬃ?E1ﬃ#D2>ﬁ)*"A32Hﬃ·ﬃL\ 'ﬂ#"A.*$1#AB5)*#;+ -


1

ﬂ#</)8#F+
!


1

BC2?!"ﬃuIKﬃ.*E1!52?A&%
-



ﬂ#"< %
!



%u"A32yAH=2?.*A +G2H!ﬃ7<""% ".*#"E]ﬁ$1#µ
<".£2H.8$1# ' % [



' )

!

  
BI!ﬃ?ﬃq.*A9fh\ﬃ<qA? &ﬁ.*ﬃ#D2?)8+¤)lﬂE1ﬃmﬁ$1#"A324ﬂ#52
ﬂ#<
'  'ﬂ '   '

' 


'

' 

b
' R>c°$h'#"<G" " MﬃVO0$1#"<"A;$1,' %
!



'ﬂ#"</' %
-



'DIKﬃ
#"$=2H.*ﬁﬃN2H!'x2
' ' *'

' +   ' ' 


'

' + ?' ' 

b
'
  '

'
' 


'

' 

b
'
' D'

' +   '
' 


'
' D'

' + ?'
' 

b
'
' D'
' D'
ﬃ,ﬂ)8.*j.*#"EO5+ﬃﬂA+-Eﬂﬃ$1%ﬃ2??.*ﬁﬂ)·$ﬂO"A?ﬃi==2H.8$1#"AN2?!'=2y2H!"ﬃ72?ﬃ?% .*#"A.*<"ﬃ7O"?ﬂﬁ4zﬂﬃL2HAQ.*A
E1ﬃ,=2?ﬃJ2?!'ﬂ# FB'$1#ﬃ6E1ﬃ2?AVO5+]2?!"ﬃy<"ﬃh'#.82H.8$1#"A

¶"R
|6
¶"R
5


' %
[



'*)

!#"$
  

¶"R


pfﬃ#"$|I .*#52H$<"ﬁﬃ%u)82H. µ.8#"<"ﬃL\ﬃAe.8#Y$1?<ﬃk2?$mI?.£2Hﬃ&2?!"ﬃ])*$ﬂE5ﬂ?.£2H!"% $ﬂd2H!"ﬃ
 '=2H.£2H.8$1#k;"#"ﬁL2H.8$1#"AD+ -


1

ﬂ#"< +
!


1

ﬂA>NA"%b$|i1ﬃ2?!"ﬃAﬃ%u")82?.£µ.*#"<"ﬃ\ﬃA

A?ﬃﬃ
«~¦

­

R
t
%u)82H. µ.8#"<"ﬃL\ .*AV;"#ﬁ2H.8$1#
;?$1% 2?!"ﬃQA?ﬃ2n$ﬂ·ﬁ$1#52H$ﬂ"?An.*#52H$T2H!"ﬃQA?ﬃL2F$=
#"$ﬂ#/#ﬃE5=2?.8iﬂﬃ7.*#52HﬃE1ﬃABwﬂ#"<-IKﬃT)8ﬃ26A" " 	 ` 



YX 
DRepgﬃT<"ﬃLh'#"ﬃ72H!"ﬃ
2??"#"ﬁ=2Hﬃ<G;#"ﬁ2?.*$1#'=)*A
[














,

%
[



^ 
`

¶"R

I!"ﬃ?ﬃu2?!"ﬃkﬀﬂﬁL2H$1




.8A69ﬁ$1%uO".8#'=2H$ﬂ?.*ﬁyﬀﬂﬁL2H$1n<"ﬃh'#ﬃ<-.*#m2?ﬃ%&AN$=2H!"ﬃuﬁ$1#µ
#"ﬃﬁ2?.8i@.82+- "$1 Mﬃ2?.*ﬃAe$ﬂ²2H!"ﬃ&E1H= "!



I.£2H!fiﬂﬃ32H.*ﬁﬃAeﬁ$1?ﬃA 0$ﬂ#"<".*#E(2H$  
A" " 

2H!ﬃ?ﬃ
=?ﬃ



iﬂﬃ32H.*ﬁﬃA7;$1uﬃﬂﬁ4!6  A?"  	

2H!'=27ﬂ?ﬃ]ﬁ$1#"#"ﬃﬁ2Hﬃ<
O5+ﬂ#&ﬃ<"E1ﬃI!"ﬃ#"ﬃiﬂﬃK2?!"ﬃnﬁ$1?ﬃA 0$1#<".*#"EQﬁ$ﬂ#D2?$1"AJﬂﬃV.8#"ﬁ$ﬂ%& 'x2H.*O)*ﬃ

R nﬂ%ﬃ)8+ﬂB






ﬂ#"<G!"ﬃ#"ﬁﬃ

[





"#)*ﬃAA



.*A7ﬁ$1##"ﬃﬁL2Hﬃ<mE1Hﬂ !(=#"<







^

`
©e
 ﬀ ^

`


¶"R 


¦
¡Vﬃ?ﬃn2H!"ﬃNA"% Eﬂ$ﬃAJ$|i1ﬃKﬁ$1#"#ﬃﬁ2?ﬃ<GA?"OE1Hﬂ !"A	 I!$1A?ﬃNiﬂﬃ2?.*ﬁﬃAdﬁ$ﬂ.*#"ﬁ.*<"ﬃVI.82H!
2?!"ﬃ7i1ﬃ32H.8ﬁﬃAe$ﬂ



ﬂ#"< '
D


'M.8Ay2?!"ﬃT#D"%uOMﬃQ$ﬂJﬃ<"E1ﬃAQ$ﬂ²2H!"ﬃTE1?ﬂ "!  R


2?!"ﬃyﬁ)*A2Hﬃ Fﬁ$1#52Hﬂ.*#"A$1#)8+$ﬂ#"ﬃyﬁ$1#52H$ﬂ"B"2?!"ﬃ#
 




R
cd!"ﬃQA2Hﬂ#"<'ﬂ<(ﬁ)*"A32HﬃdﬃL\ 'ﬂ#"A.*$1#Y«

­²«

5
­²«~¦

­ÀB2H!ﬃ#(+@.8ﬃ)*<A
)*#

ﬃ


ﬂ    ﬂ
 ! # $ %('*)
+
,
 -
 
%
[






ﬀ

^

`

[


 
¶"Rs¬

¡Vﬃ?ﬃ

1

.8AJ2H!"ﬃyA?ﬃL2V$ﬂﬂ)8)o%u)82H. µ.8#"<"ﬃL\ﬃA  !',i.8#"E&ﬂ)*)0ﬁ$1#52H$ﬂ"?AV.*# 1NR
cd!"ﬃeﬁ$1#5i1ﬃ?E1ﬃ#"ﬁﬃ7$=2H!"ﬃQﬁ)8"A2?ﬃnﬃL\ 'ﬂ#"A.*$1#m!"$1)*<ABvﬁﬂR©Re«

5
­d«~¦

­ÅB0ﬂAVA?$@$1#:ﬂA
$1#ﬃQﬁﬂ#]h'#"<mT M$1A.82H.£i1ﬃ6ﬃ,ﬂ) µi=ﬂ)*ﬃ<;"#"ﬁL2H.8$1#



A?ﬁ4!(2H!"=2
%



ﬃL\ 



	 



h



)



¡Vﬃ?ﬃG2H!"ﬃmA?"% ?#"A$|i1ﬃﬁ$1#52?$1"?A ChK.*#"ﬁ$1% '=2H.8O")*ﬃI.£2H! w:2?!".*A?ﬃ)l=2?.*$1#^.*A
<"ﬃ#"$ﬂ2?ﬃ< O5+ h Áﬂ#"< %ﬃ,ﬂ#A92H!'x2 hd.*#52?ﬃ?AﬃﬁL2HAwRc°ﬂzD.*#"EY.8#52H$[ﬂﬁﬁ$1#D2
2?!'=2u2?!"ﬃ]#D"%uOMﬃ7ﬁ$ﬂ#D2?$1"A  $ﬂVA.*jﬃ9 'ﬂAA?.8#"E:2H$-:E1.£i1ﬃ#^ M$1.8#D2k.*Au)8ﬃAAu2H!"ﬃ#

¦

BF2H!"ﬃ/ﬂﬃ,[$ﬂeﬁ$1#52?$1"?AG.*A]ﬃLi1ﬃ#CBNI.82?! %.*#.*%&ﬂ)Vi=ﬂ)8"ﬃ ' 
2
$
ﬀ
'F  Bn2?!'=2

 



h

) ' D'





h

BKﬂ#"<^ﬁ4!"$@$1A?.8#"E




3
¦

À
!
  
B²2?!"ﬃm=O0$|i1ﬃ
ﬁ$1#5i1ﬃE1ﬃ#ﬁﬃkﬁ$1#"<".£2H.8$1#I.*)8)oOMﬃQA?=2H.8Ah'ﬃ<(!ﬃ?ﬃyI!"ﬃ#"ﬃiﬂﬃ
0 F )ª)*#

¦

ﬀ 

!ﬂﬁ

 
!


X
T

 
¶"Rs³


2.8%& ")8.*ﬃA

ﬃ 
^ 
`
  



[





) 


 
¶"R
5
t
AVT?ﬃA?")£2$ﬂ

¶"Rs¬

IKﬃQﬁ,=#GI.82Hﬃ
)8#F+ -


1
v
)*#;+
!


1
'
0 +  ©_& 

0 + H_ J


ﬀ

^

`
d

-


·

!



e

¶"R
1
®
+m<"ﬃh"#".82?.*$1#"A

¶"R

ﬂ#"<

¶R
5

2H!"ﬃ7ﬁ$1#52H?.8O"2?.*$1#"A6$=²2?!"ﬃ7ﬁ$1#52?$1"?Ay.8#:2H!"ﬃTO"")8z
ﬂﬃuﬃL\ﬂﬁL2H)£+(2?!"ﬃuAH=%&ﬃQ;$1F2H!ﬃ

$1

OoRsﬁ=R6cd!@Ae=)*){2Hﬃ?%AFI.82?!  A?"  0$132Hﬃ<
O5+&ﬁ$1#52H$ﬂ"?AJ#$ﬂ2J2H$ﬂ"ﬁ4!".*#Ek2H!"ﬃnIJﬂ)8)o=?ﬃFﬁﬂ#"ﬁﬃ)*ﬃ<].*#92?!"ﬃ6ﬂOM$|i1ﬃN<.8¿0ﬃ?ﬃ#"ﬁﬃF$ﬂ{2H!"ﬃ
)8$1E5ﬂ.82H!%&AVﬂ#"<-$1#)8+G2H!"ﬃ7A"% $|i1ﬃ  ﬁ$1#524=.*#".8#"Eﬁ$ﬂ#D2?$1"AN2H$1"ﬁ4!.*#"E2?!"ﬃuIJ=)*)
ﬃ%&ﬂ.*#"ARwpfﬃ"A?ﬃ!
G
1

2?$6<"ﬃ#$ﬂ2Hﬃd2H!ﬃdA?ﬃ2$=Cﬂ)8)A"ﬁ4!9%k")82?. @.8#"<"ﬃL\ﬃA [R°cd!"ﬃ#CB
)8#F+
-


1

)*#;+
!


1

0 +  3_& 

0 + 4_ K


ﬀ


^

`
d

-


·

!



e

¶"R

¦


5
 A?.*#Eu2H!"ﬃNﬀﬂﬁL2d2H!'x2 % [



ﬂﬃ6.*#5i=ﬂ?.*ﬂ#52J"#<"ﬃ!"$1.*j$1#524ﬂ)M2HH=#"A?)*=2H.8$1#O5+%u)£µ
2?.* ")8ﬃAJ$ﬂ°2H!"ﬃy Mﬃ.*$@<".*ﬁ.82+ﬁ$1#A24=#D2

=#"<(A?=2H.8A +2?!"ﬃyO0$ﬂ"#"<

¶"R


B$1#"ﬃ6E1ﬃL2,B
Łu
½  	  +  

½	 + F )*.8%
7?8F:

0

¦
&





ﬀ


^

`
d

-


·

! 

fe
 )*.8%

8;:

0




ﬀ


^

`
d

-


·

!



e

¶"R

5

I!"ﬃ?ﬃ 1

 
2
$

B"I.82H!
$

 
'




)
'
  )



)
'
 )

9'
'

' )


 {ﬃ2k"Au#"$|I 2H"#g2H$(2H!"ﬃ¸v=2kIKﬂ)8)*AR( {ﬃ2*1YhO0ﬃ9mOM$|\f.8#f2H!ﬃA?ﬃ%&. µ.*#h'#".82?ﬃ
)*=2?2?.*ﬁﬃ



('
 L
'
|
'





'

)


ﬂ#<:)*ﬃL2  Ma
Â4ÃÅÄ
OMﬃe2H!ﬃk ")*ﬂ#"ﬃ
'



¾1¦Rdpfﬃu)*ﬃL2@+
[

	


1Yh

ﬂ#< +
[

	
b

1Yh

OMﬃ92H!ﬃ] 'ﬂ2?.82?.*$1#/;"#"ﬁ2?.*$1#A7ﬁ$1?ﬃA 0$ﬂ#"<".*#E:2H$:2H!ﬃﬁ,ﬂAﬃ
$ﬂd2H!"ﬃ¸'=2uIKﬂ)*)8ARpgﬃ
<"ﬃLh'#"ﬃy2H!"ﬃyﬁ$1#52H$1"AVﬂAO0ﬃL;$1?ﬃyﬂ#<(.8#D2??$@<""ﬁﬃy2?!"ﬃ6IKﬃ.*E1!52?A
%
[





!#"
	:^  
 

[

  
`

¶"R

¶

¡Vﬃ?ﬃ d 
2
 ﬂ#<  ]  ﬃ  $IKﬃ]A?,+f2?!'=2 
f2:ﬀ'5 'ﬂ
 .£.82kﬁ$1#524=.*#"A
 ")*ﬂWD"ﬃ22HﬃAV$=°2?!".*Ad ")*ﬂ#"ﬃ=Rcd!"ﬃ#CB
+
-

	


1
h



ﬃ


ﬂ    ﬂ
"! #$&%('*)
+
,
 -
 
%
-



; 
¶"R



+
!


	


1
h



!#"

 
^


`

ﬃ


ﬂ    ﬂ
! #$&%('*)
+
,

-
 
%
!



l 
¶"R



¡Vﬃ?ﬃ.  
TcT T
"
+
./103254Tﬂﬃ7ﬁ$1)8)*ﬃﬁ2H.8$1#"An$ﬂ>ﬁ$1% '=2?.*O")8ﬃkﬁ$ﬂ#D2?$1"A6.*#1
h
ﬂ#"<-_

1
h

.8AV2?!"ﬃe#D"%kO0ﬃF$ﬂOM$1#"<A
'
)MB
'
 1Yh B )
 ﬂ ﬃ&1YhlBv2H!'=2nﬁ$1A?AV2H!"ﬃe ")l=#"ﬃQRJpgﬃ
)8ﬃ2

[

O0ﬃN2?!"ﬃ62H?#"ﬁ,=2?ﬃ<G;"#"ﬁ2?.*$1#"ﬂ){ﬂAA?$@ﬁ.lx2Hﬃ<]2?$T2?!"ﬃ6IKﬃ.*E1!52?A

¶"R

¶

Rcd!"ﬃ#
)8#F+
-


	


1
h
=
)*#;+
!


	


1
h
=
0 +

_

1





ﬀ

^


`
d

-



·

!




e

¶"R




¶
I!"ﬃ?ﬃ  

1


.*A2?!"ﬃA?ﬃ2²$ﬂ0%u")£2H.£µ.*#"<ﬃL\ﬃA$ﬂ 

1


I!$1A?ﬃVA?"  0$132>.*#52Hﬃ?A?ﬃﬁ2>2H!"ﬃ
 ")*ﬂ#"ﬃeR
 
A.*#"E2?!'=2F2?!"ﬃuI²ﬃ.*Eﬂ!D2?Ayﬂ?ﬃk#"$|Iﬁ$1% ")*ﬃL2Hﬃ)£+G.*#5i=ﬂ?.*ﬂ#52FI.82?!:?ﬃA? MﬃﬁL2
2?$!$1?.8j$1#524=)o2H?ﬂ#"A?)*=2H.8$1#"ABI²ﬃe!',iﬂﬃ
ÀŁuvÂÃÅÄ
 

+  d )*.8%
798;:

0




ﬀ
 
^



`
d

-
 


·

!
 


 e




 	 



d

-
 


°

!
 


 e
' 
2
 '

 

¶"R

¬

ﬂ#<
ÀŁuvÂÃÅÄ


+ F )*.8%
798;:

0




ﬀ
 
^



`
d

-



·

!




e




 	 



d

-



°

!




e
' 
2
 '



¶"R

³

¡Vﬃ?ﬃ 1Yh

 $

2

ﬂ#"<y2H!"ﬃ2IK$F)lﬂA32A?"%A°.8#

¶"R

¬

¶"R

³

ﬂﬃ$iﬂﬃ°%u")82?.£µ.*#"<"ﬃ\ﬃA
I!"$ﬂA?ﬃQA?" " M$132ﬁ$1#524=.*#"AV7E1.8iﬂﬃ#G ")l=W@ﬃ2?2?ﬃy$ﬂ°2?!"ﬃy ")l=#"ﬃeR
´N"N)*ﬂA26A32Hﬃ /.8AF2H$]ﬁ$1% 'ﬂ?ﬃe2H!"ﬃ2yRs¡eR¢0RC$ﬂ

¶R

5

I.82?!

¶"R

¬

ﬂ#"<

¶R

³

R
cw$N2H!".8Aﬃ#<CB1IKﬃA ")*.£2·2H!ﬃJA?"%$iﬂﬃ%u)82H. µ.8#"<"ﬃL\ﬃA    


1


.*#u2H!?ﬃﬃJ2?ﬃ%&A
  



B 



B=#"<



Rcd!"ﬃdh'A22Hﬃ?%  



.*A2H!ﬃVA"%$|i1ﬃ ¼2?!'=2>.*#52Hﬃ?Aﬃﬁ2
$1#)8+]$1#ﬃQﬀﬂﬁﬃe$=·2H!ﬃe '=2

Ma 


$ﬂ·2?!"ﬃQO0$1#"<'ﬂ3+
$ﬂ2H!ﬃQIKﬂ)*)C2?!'=2VA?ﬃ 'ﬂ?=2HﬃA
a d;?$ﬂ% 1

R V$ﬂ2H.8ﬁﬃy2H!'x2F;$1V2H!"ﬃe%u")82?.£µ.*#"<"ﬃ\ﬃA	 .*#5iﬂ$1)8iﬂﬃ<.*#G2H!".8AFA"%(BM$1#"ﬃ
!'=A

-





-
 



R. v2H!ﬃ?%$1ﬃﬂB"A.*#"ﬁﬃ

Ma  


!'ﬂAdh"iﬂﬃ6ﬀﬂﬁﬃAB  



.8AK2H!"ﬃ
A"%$ﬂohi1ﬃ2Hﬃ%&A>ﬂ#<&ﬃﬂﬁ4!$ﬂM2H!"ﬃ%<".8i@.8<"ﬃ<O5+72H!"ﬃnﬂ?ﬃQ$=oﬁ$1?ﬃA? M$1#"<.*#"Eyﬀﬂﬁﬃ
I.8)*)C=ﬁ2H"ﬂ)*)£+9ﬃW@"ﬂ)

 ².*#]2?!"ﬃy)*.*%.82

ﬀ Rcd!D"A
)*.8%

8F:
  



¾ 0


q½ 	 

 
cd!"ﬃnA?ﬃﬁ$1#"<2?ﬃ% 



.*A2H!ﬃFA?% $|i1ﬃJ%u")£2H. @.*#"<ﬃL\ﬃA2H!"=2J.8#D2?ﬃA?ﬃﬁL2J$1#)8+T$1#"ﬃ
ﬀﬂﬁﬃe$=·2H!ﬃe '=2

Ma


$ﬂ·2?!"ﬃQO0$1#"<'ﬂ3+
$ﬂ·2?!"ﬃQIKﬂ)8)C2H!'=2VAﬃ 'ﬂ?=2HﬃA6an;$1%
1

R

#/2H!'=2QﬁﬂA?ﬃ

[





[




ﬂ#<fI²ﬃ&E1ﬃL2eﬂ#'ﬂ)8$1E1$1"A)8+(2H$
2H!"ﬃ "?ﬃLi@.*$1"A
A.82H"=2H.8$1#
)*.8%

8F:
 



¾ 0


q½	


 ·.8#'ﬂ)8)8+1B"2?!"ﬃuﬃ%.*#"<"ﬃ 



ﬁ$1#524=.*#"AV2H!"ﬃk2?ﬃ%&AVI!"ﬃﬃu2H!"ﬃuA" " M$12?AN$ﬂ%u)82H. µ
.8#"<"ﬃL\ﬃA7.*#52Hﬃ?A?ﬃﬁ2Tx27)*ﬃﬂA2e2IK$:ﬀﬂﬁﬃA7$ﬂ

Ma




Ma  




Ma


R

2u2H!D"A


ﬁﬂ#]O0ﬃnO0$ﬂ"#"<"ﬃ<GO5+9kﬁ$ﬂ#"A2Hﬂ#52d2H.*%ﬃA2H!ﬃN)*ﬃ#"Eﬂ2H!9$ﬂ{2H!"ﬃFO0$1#"<'ﬂ3+9$ﬂ{ﬀ=ﬁﬃA

;$1
2?!"ﬃk=<xP?ﬂﬁﬃ#52F$1#ﬃA

 ")*AnT2Hﬃ?%` "$1 0$ﬂ2H.8$1#'ﬂ)02H$T2H!"ﬃeﬂ?ﬃ&$ﬂ°2H!"ﬃyi1ﬃ2?.*ﬁ,=)ﬀ=ﬁﬃA
2?.*%ﬃA6#"ﬃE5=2?.8i1ﬃ7ﬃ\ 0$1#ﬃ#52H.*ﬂ)A?%&ﬂ)8)·ﬁ$ﬂ??ﬃﬁ2?.*$1#:I.£2H!/ 0$|I²ﬃy "$1 0$ﬂ2H.8$1#'ﬂ)2H$
2?!"ﬃ6)*ﬃ#"Eﬂ2H!]OMﬃ2I²ﬃﬃ#(2?!"ﬃ6$1 " M$1A?ﬃ<Gﬀ=ﬁﬃARcd!@A2?!"ﬃ6Hx2H.*$ 
  
¾ 0


E1$ﬃAK2H$

ﬂA

Eﬂ$ﬃAJ2H$T.*#h"#".82+ﬂ#"<
IKﬃQE1ﬃ2
Łu
½ 	  +  

½	 + KÁ½   

 

½	


E1.£i@.*#"Eu2?!"ﬃy<"ﬃA.*?ﬃ<(ﬃA")82R
 ]Á  N. 	 
pfﬃh'?A32°ﬁ$1#"A.*<"ﬃw2?!"ﬃ "?$@$ﬂ$ﬂpfﬃ#jﬃ)ÀrsAw?ﬃE1.*%ﬃA2H=2Hﬃ<e.8#

5
R~¶

I!"ﬃ# ' + '
.
' ¾ g'R

#]2H!.*AJA.82H"=2H.8$1#CB2?!"ﬃ6ﬁ$ﬂ#"<".82?.*$1#9$1#]2H!"ﬃ6 '=Hﬂ%ﬃ2?ﬃ?A0+ ﬂ#"< '-ﬃ#"A?"ﬃA2H!'x2J2H!"ﬃ
ﬁ$1#h'E1H=2?.*$1#"A

ﬂ#"<

ﬂ?ﬃm2?!"ﬃmﬃA 0ﬃﬁ2H.£i1ﬃE1$1"#"< A324=2?ﬃA$=
 
-
ﬂ#"<
 
!
R
¡Vﬃ?ﬃ=B"$1#"ﬃ6!"ﬂAdA?.8%& ")£+T2H$7#"$ﬂ2?.*ﬁﬃN2H!'=2K;$1K2H!ﬃ6!"$1%$1E1ﬃ#ﬃ$1"AJIKﬂ)8)02H!ﬃNIKﬃ.*E1!52HAd$=
ﬁ$1#52H$1"AAH=2?.*A +
' %
[



'*)

!#"
^
> 	
 <

`
  


R

cd!"ﬃeA?.£2H'=2?.*$1#]2?!"ﬃ#m2?"?#AF$12V2H$&O0ﬃe& "ﬂ2?.*ﬁ)lﬂdﬁﬂA?ﬃe$ﬂ2H!ﬃe "$1O")8ﬃ%¼ﬂ)8?ﬃ,=<+
ﬂ#"ﬂ)8+@jﬃ<(.8#GﬃﬁL2H.8$1#(¶Rcd!"ﬃe#ﬃﬃ<ﬃ<mﬁ$1#"<".£2H.8$1#]$1#]2H!"ﬃ62?ﬃ% 0ﬃH=2?"?ﬃy.*A
0
'

g(' + '
g


)
T

 

R¢¦

pfﬃ&#$I2H"#/2?$G2?!"ﬃ& ?$@$ﬂK$=SJﬂAA?.*ﬃ=rsAe?ﬃE1.*%ﬃ7A2H=2Hﬃ<g.*#

5
R


=A?A?%&.8#"EG2?!'=2
' ¾ g
.
+
.
'

 ﬀﬁﬂﬃ ! "#$ﬁ%'&() "*$ﬁ+#" ,.-0/'132)45
 {ﬃ2u"Auh'?A32Tﬁ$1#A?.*<ﬃk2?!"ﬃ] 'ﬂ32H.82?.*$1#AQ;"#ﬁ2H.8$1#"A +
[


	

1Yh

ﬁ$ﬂ??ﬃA? M$1#"<".8#"E:2H$-
¸vx2JIJ=)*)M.*#]uOM$,\ 1Yh 

R0 v$ﬂK2H!"ﬃF 'ﬂ2?.82?.*$1#;"#"ﬁ2?.*$1# +
!


	

1Yh

I²ﬃ6<"ﬃh"#"ﬃN2H!"ﬃ
ﬁ$1#52H$1"A

ﬂAe.8#[ﬃﬁ2?.*$1#f¶

=Akﬁ$ﬂ#"#"ﬃﬁL2Hﬃ<[ﬁ$1% 0$ﬂ#"ﬃ#52e$ﬂJ2H!ﬃ&Aﬃ2TX
!

!

$ﬂﬂ)8)
 ")*ﬂWD"ﬃ22HﬃAkA?ﬃ 'ﬂ?=2H.8#"Em#"ﬃﬂ?ﬃA2k#"ﬃ.8E1!DO0$1eA.82HﬃA
'
*):;$ﬂQI!".8ﬁ4! !#"  !.8²2H!"ﬃ
OM$1#"<
'
)<"$@ﬃAd#"$ﬂ2Jﬁ?$ﬂA?AJ2H!ﬃN ")l=#"ﬃ $1²#"ﬃ,=?ﬃA32#"ﬃ.8E1!DO0$ﬂ"JA?.£2HﬃA
'
*)&;$ﬂ²I!".8ﬁ4!
!#"N2!y.£w2?!"ﬃyO0$ﬂ#"<
'
)9ﬁ?$ﬂA?A?ﬃAV2?!"ﬃy ")l=#"ﬃeRpfﬃQ.8#52H?$@<""ﬁﬃN2H!"ﬃ6I²ﬃ.8E1!52HA
%
!






!#"
^ 	 
 

!

   
`


R
5



I!"ﬃ?ﬃ M 
2
 ﬂ#"< V  ﬃﬀR

#
2Hﬃ?% $ﬂw2H!ﬃA?ﬃyI²ﬃ.*Eﬂ!D2?ABv$1#"ﬃy!'=A
+
!


	

1
h



!#"


^


`

ﬃ


ﬂ    ﬂ
"!#$ %('*)
+
,
 -
 
%
!



; 

R~¶

I!"ﬃ?ﬃT.  
T TcT

+
./ 03254eﬂﬃ6ﬀﬂ%&.8)*.8ﬃAK$=ﬁ$ﬂ%& 'x2H.*O)*ﬃNﬁ$1#52H$1"AF.8# 1Yhoﬂ#"<G_

1Yh

.*A
2?!"ﬃk#D"%uOMﬃn$ﬂOM$1#"<"A
'
)0B
'
 1Yh B )( ﬂ,ﬃ&1Yh Bv2H!"=2Fﬁ?$1AA?ﬃAN2H!"ﬃe ")lﬂ#ﬃQR  '$1
2?!"ﬃ7 'ﬂ32H.82?.*$1#(;"#"ﬁ2?.*$1# + -


	

1Yh

IKﬃT"AﬃT2?!"ﬃ7A2Hﬂ#"<'=?</<"ﬃh'#.82H.8$1#$ﬂ²ﬁ$1#52?$1"?A
ﬂ#<G.8#52H?$@<""ﬁﬃ62H!"ﬃ6I²ﬃ.*Eﬂ!D2?A
%?-





 !#"
^ 	    
-
   
`


R


2?$Eﬂﬃ2
+
-


	

1
h



ﬃ


ﬂ    ﬂ
"!#$&%('*)
+
,
 -
 
%
-



 
qﬃL\  


ﬀ

^


`

-



 

R

I!"ﬃ?ﬃ


-

.8A2?!"ﬃ62H"#"ﬁ,x2Hﬃ<(;"#"ﬁ2?.*$1#"ﬂ)Cﬁ$ﬂ??ﬃA? M$1#"<".8#"ET2H$ %
-

R

2I.*)8)COMﬃQﬁ$1#5i1ﬃµ
#".8ﬃ#52F2?$A?% $|i1ﬃF2H!"ﬃk%u")82?.£µ.*#"<"ﬃ\ﬃAI.82H!mAHﬂ%ﬃuA? " 0$ﬂ2,Rnpgﬃk2?!D"A6.*#52H$<"ﬁﬃ
2?!"ﬃ6;"#"ﬁ2?.*$1#"ﬂ)

-






ﬃ "	
44

-



-



 

R 

2?$Eﬂﬃ2
+ -


	

1
h



ﬃ


ﬂ    ﬂ
"! #$&%('*)
+
,
 -
 
%?-



 
ÁﬃL\ 
 




ﬀ

^


`

-





 

Rs¬

I!"ﬃ?ﬃ

I.82?!Yﬂ#[=O""A?ﬃ9$ﬂd#"$ﬂ2H=2H.8$1#



1Yh

<"ﬃ#$ﬂ2Hﬃ92?!"ﬃ9Aﬃ27$=J2H!"ﬃ&A?"  0$132HAu$=
%u)82H. µ.8#"<"ﬃL\ﬃAJ.*#1NRcd!"ﬃyA?"  0$132HAV$ﬂ°%u")82?.£µ.*#"<"ﬃ\ﬃAKI.8)*)oOMﬃyﬁ,ﬂ)8)*ﬃ<
5NOﬀ,ﬂ*-
R
.8#"ﬁﬃVO5+T<"ﬃh'#.82H.8$1#"A2H!ﬃVI²ﬃ.8E1!52HA>$ﬂCﬁ$1#52H$1"AJﬂﬃd2H!"ﬃVAHﬂ%ﬃd;$1ﬁ$1#52?$1"?A²#"$ﬂ2
2?$1"ﬁ4!".8#"E72H!"ﬃy ")*ﬂ#"ﬃeB"I²ﬃQ!',i1ﬃ
+
!


	

1
h



!#"


^


`



     
!1$&%('*)

	


+
,
 -
 
%
!



 




     



$&%('*)






 




ﬀ
,
 -
 
%
-



h

 

Rs³

¡Vﬃ?ﬃ2H!ﬃ²h'A2°A?"% .*Aw$|i1ﬃ

ﬁ$1% '=2H.8O")*ﬃ

ﬀﬂ%.*)*.8ﬃAC$="ﬁ$ﬂ#D2?$1"A°2H$ﬂ"ﬁ4!".*#En2H!ﬃ² ")*ﬂ#"ﬃ
 ﬂ#"<92?!"ﬃFAﬃﬁ$1#"<$1#ﬃAK.8A²$|iﬂﬃ

ﬁ$1% '=2?.*O")8ﬃ

ﬀﬂ%.*)8.*ﬃA·$ﬂ{ﬁ$ﬂ#D2?$1"AJ#"$ﬂ2>2H$1ﬁ4!".*#"E


2?!"ﬃ& )lﬂ#"ﬃ  =#"<gﬁ$1%& "=2H.8O")*ﬃuI.£2H!f2?!"ﬃ&h"?A2Qﬀﬂ%.*)£+1R  '$1%»?ﬃ)l=2?.*$1#"A


R¢¬µ

Rs³

$1#ﬃQ!"ﬂA
+
!


	

1Yh

+ -


	

1
h



!#"


^


`

 

     
! ($ %('*)

 


+
,
 -
 
%
!



;
ﬃ\ 
 




 

 



%




-




	



!#"


^


`

 

     
!  $ %('*)

 


+
,
 -
 
%
!



;
,

 
 
 



%




!
<

^


`


R
5
I!"ﬃ?ﬃ72H!ﬃA"%».*#:2?!"ﬃTﬃL\ M$1#"ﬃ#52?.lﬂ)ﬂ#</.8#2H!"ﬃT)l=A26 "$<"ﬁ2eﬂﬃ7$iﬂﬃQﬁ)8"A2?ﬃ?A
¤2?$1"ﬁ4!".8#"E92H!ﬃu ")l=#"ﬃ $1F.8#"ﬁ$ﬂ%& 'x2H.*O)*ﬃNI.82?!mA$1%&ﬃeﬁ$1#52?$1" 

$ﬂ2H!"ﬃQﬀﬂ%.*)8+
.  
T T T

+


2H!ﬃVﬃ)*=2H.8$1#7<"ﬃ#$ﬂ2Hﬃ<   

%ﬃ,ﬂ#"A2?!'=2 /.8#52HﬃA?ﬃﬁ2HA 
;
B5$1O0$ﬂ2?!CR
cw$TﬃL\ 'ﬂ#"<
2H!.*Ad "$<"ﬁ2,B"I²ﬃy<"ﬃh"#"ﬃQ2?!"ﬃ
"$*-ﬂ8"$fﬂ
_ =AVﬁ$1#"#"ﬃﬁ2?ﬃ<(ﬀ=%&.8)*.*ﬃA²$=
ﬁ)*"A32HﬃAR

#52H$<"ﬁ.*#ET2?!"ﬃ6IKﬃ.*E1!52?A

g 

_


,


ﬀ


!
<

^


`
  

R
1
I²ﬃyE1ﬃ2
+
!


	

1Yh

+
-


	

1
h



!#"


^


`



     
!

$&%('*)





+
,
 -
 
%
!



;



     


$&%('*)





%






ﬀ
,
-
 

g 

_
 

R

¦

I!"ﬃ?ﬃ:2?!"ﬃ:A?ﬃﬁ$1#< A"% .8A$|i1ﬃ9ﬀﬂ%.*)*.8ﬃAT$ﬂeﬂE1Eﬂ?ﬃE1=2HﬃA&2H$ﬂ"ﬁ4!".*#EY2H!"ﬃmIKﬂ)8)F$1
.8#"ﬁ$1% '=2?.*O")8ﬃnI.£2H!G7ﬁ$1#52H$ﬂ"$ﬂ°2?!"ﬃ6ﬀﬂ%.*)8+
.  
T T T

+
DR
t
AF.82FIKﬂA6<"$ﬂ#"ﬃk;$1N%k")82?.£µ.8#"<"ﬃ\ﬃABM.82F.*AFﬁ$1#5i1ﬃ#".*ﬃ#D2y2?$A?"% $|i1ﬃy=)*)°ﬂE1E1ﬃLµ
E5x2HﬃAdI.£2H!]2H!"ﬃyA?ﬂ%&ﬃ6A" " M$12Rpgﬃy<"ﬃLh'#"ﬃy2H!"ﬃ6I²ﬃ.*Eﬂ!D2
g 





 -
ﬃ



ﬂ    ﬂ


!#
ﬃ 

 -


g 

_
 

R

5

cd!".8A)*ﬃ,=<"AJ2H$
+
!


	

1Yh

+
-


	

1
h



!#"


^


`

 

     
!

$&%('*)





+
,
 -
 
%
!



;




    



$ %('*)





%






ﬀ
,
"-
 
g 




¬
pfﬃFﬁﬂ)*)'ﬃ\ﬁ.82H=2H.8$1#QA?"O"Aﬃ2  .  4
TcT T

+
./103254    
T T T
 
ﬀ

/103254
I!$1A?ﬃnA?" µ
 M$12TA" "   



ﬀ







ﬀ

.*A7ﬁ$1#"#"ﬃﬁ2Hﬃ<ªﬂ#<¤<"ﬃLh'#"ﬃ
2H!"ﬃ]I²ﬃ.8E1!52&$=Nﬂ#
ﬃ\ﬁ.82H=2H.8$1# gO5+M



 


,

ﬀ
%
!




,


ﬀ
g 


 

R

¶

cd!"ﬃ#
+
!


	

1 h

+ -


	

1
h


 !#"


^


`

	

     
!  $&%('*)

 ))





+
,

-
 



 
; 

R



I!"ﬃ?ﬃy2H!"ﬃyA"% ?#"A$iﬂﬃVﬁ$1% '=2?.*O")8ﬃFﬀﬂ%.*)8.*ﬃA   
T TcT
 
+
./ 03254y$=·ﬃ\ﬁ.82H=2H.8$1#"AR
 '$1 'v¾:g
.
+
.
'-2H!ﬃyI²ﬃ.8E1!52HAAHx2H.*A3 +2H!ﬃQOM$1"#<
' % -




' )

!#"

  


R



' %
!




' )

!#"
^

> 
b
`
  


R



cd!"ﬃy2H"#"ﬁ,x2Hﬃ<
;"#"ﬁL2H.8$1#'ﬂ){=?ﬃ62H!"ﬃ#(OM$1"#<"ﬃ<(ﬂA



-






) '  '

!#"





¡Vﬃ?ﬃ>2H!"ﬃ²ﬁ)8"A2?ﬃwﬁ$1#"A324ﬂ#52%&,+yO0ﬃ²ﬁ$1% "2?ﬃ<kﬂA


¦

¦


b

<
b
ﬂ#"<Q2H!"ﬃ
ﬃ#D2??$1 5+GﬂA9
5

¦ﬁﬀ

A?ﬃﬃ«

¦x­

R²cd!"ﬃQI²ﬃ.8E1!52HAV$ﬂ=E1E1?ﬃE5=2?ﬃA%9,+]OMﬃQﬁ$1#52H$1)*)8ﬃ<
I.£2H!&2?!"ﬃF.8#"ﬃWD'=)*.82+




!
<

^


`
 



)
 f



-






Rcd!".*A²ﬂ)*)8$|IA>2?$kA?!$I

A?ﬃﬃ
ﬂE1ﬂ.*#/«

¦x­


' g 



'*)


¬
D  



!#"









R

¬

 "$|i.8<"ﬃ<(¬
D V 



!#"

)

R
pfﬃI.8)*)"#$I ﬃL\ M$1#"ﬃ#52?.l=2?ﬃV2?!"ﬃQRs¡eR¢0R5$ﬂ


R



Rcw$y2?!".*Aﬃ#"<"AIKﬃV.*#52H$<"ﬁﬃ
%u)82H. µ.8#"<"ﬃL\ﬃA F <"ﬃh'#ﬃ<Y$1#-2H!ﬃ&Aﬃ2e$ﬂJﬃ\ﬁ.82H=2H.8$1#"A6.ÅR~ﬃﬂR=AQ;"#ﬁ2H.8$1#"A6;?$ﬂ% 2H!"ﬃ
Aﬃ2&$ﬂNﬃ\ﬁ.82H=2H.8$1#"AT.*#52H$-2H!ﬃ(Aﬃ2$=N#"$1#¤#"ﬃE1=2H.£i1ﬃG.*#52HﬃE1ﬃAR pfﬃ()8ﬃ2A? " F 
 /F

 
YX 
kﬂ#"<
)8ﬃ2ﬃﬂ {OMﬃ62H!"ﬃ62H"#"ﬁ=2Hﬃ<(;"#"ﬁL2H.8$1#'ﬂ){=A?A?$@ﬁ.*=2Hﬃ<]2H$

Å
ﬂ 

F




F



F

 
 
,




 
 $
^
`


R

³

I!"ﬃ?ﬃ


F

.*A<"ﬃh"#"ﬃ<kﬂA.*#

¶"R 

I.£2H!QVEﬂHﬂ "!

F

I!"$1A?ﬃi1ﬃ2?.*ﬁﬃA°ﬁ$1?ﬃA 0$1#<
2?$ﬃL\ﬁ.£24=2?.*$1#A ¤[A" " F =#"<m2H!"=26ﬂﬃuﬁ$ﬂ#"#"ﬃﬁL2Hﬃ</O5+:ﬂ#:ﬃ<E1ﬃkI!"ﬃ#"ﬃiﬂﬃ62H!"ﬃ

³
ﬁ$1?ﬃA? M$1#"<.*#"EfﬃL\ﬁ.£24=2?.*$1#"A&ﬂﬃm.*#ﬁ$1% '=2?.*O")8ﬃﬂR¤pfﬃmEﬂﬃ2]=AfﬃA")82&$ﬂ6ﬁ)*"A32Hﬃ
ﬃ\ "ﬂ#"A?.8$1#
)8#
+
!


	

1Yh

+ -


	

1
h


0 +:_

1
h



$
ﬀ
 
^


`
ﬂ 

F
 

R¢¦
5
 
A.*#"Ee2H!'=2²2H!"ﬃnIKﬃ.*E1!52HAJﬂ?ﬃN#$I ﬁ$1%& )*ﬃ2?ﬃ)£+T.*#5i=ﬂ?.*ﬂ#52²I.£2H!ﬃA? MﬃﬁL2d2H$u!$13µ
.8j$1#524=)o2H?ﬂ#"A?)*=2H.8$1#"ABI²ﬃe!',iﬂﬃQ2HﬂzD.*#"E 1Yh" $
&> 2 
ﬀŁ7'ÂÃÅÄ4
+  )8.*%
7?8F:

0

¦
&




$
ﬀ
 
^


`
ﬂ 

F





   




ﬂ 

F

' F
2
 '
 



R¢¦

¡Vﬃ?ﬃy2H!ﬃe)*ﬂA2A"%¼.*Ad$|i1ﬃF%u")£2H. µ.*#<"ﬃL\ﬃAJI!$1A?ﬃQA?"  0$132Fﬁ$1#524ﬂ.8#"AV&E1.£i1ﬃ#( ")*xµ
WD"ﬃL2?2HﬃF$ﬂ{2H!"ﬃn ")l=#"ﬃQRcd!".*A²A?ﬃ.*ﬃAJﬁ$1#5iﬂﬃ?EﬂﬃAd "$i@.8<"ﬃ<]$1#ﬃFﬁ,=#h'#"<]k M$1A.82H.£i1ﬃ
;"#ﬁ2H.8$1#
A?"ﬁ4!G2H!'x2


 

ﬃL\ 








 
h



) 

 

cd!".8AVﬁ$1#"<".£2H.8$1#].*AJ;")£h')*)8ﬃ<I!"ﬃ#"ﬃiﬂﬃ
¦  V%&x\
 
!#"
^

>
b
`
4¬
D ª



!#"


)

cw$&Aﬃﬃk.£2,BI²ﬃk 2 

 



¦ 


!



I!ﬃ?ﬃ '  "'@.*Ad2?!"ﬃy#@%uO0ﬃn$= ")*ﬂWD"ﬃ22HﬃA
$ﬂnA? "  B>E1ﬃ22H.8#"E


 



 _h

)

b

!
 
'  "' RYpfﬃ
2?!"ﬃ#¤ﬁ4!"$@$1A?ﬃ
;$1

2?!"ﬃ]iﬂ=)*"ﬃ


¦
3


¦

2H!'x2%&.8#".*%.*jﬃA²2?!"ﬃ6;"#"ﬁL2H.*$ﬂ#


b
b

>

R

  * 
	 ) "*)ﬁ%+ " /
pfﬃ:#"$|I¼2H"#ª2H$g2?!"ﬃ:A"ﬀﬂﬁﬃ:2Hﬃ#"A?.8$1#

-
!
R
t
# .*% M$12Hﬂ#52& ?$1 Mﬃ32+ª$ﬂ62?!".*A
A"ﬀﬂﬁﬃG2?ﬃ#"A.*$1#^.*A72?!'=2.82Tﬁﬂ# OMﬃ
<"ﬃh'#ﬃ< ﬂAﬂ#¤ﬂ " ?$1 ".l=2?ﬃ<^)*.8%&.£2k$ﬂ

¦R~¶

I.£2H!%&ﬂ#5+m<".£¿oﬃ?ﬃ#D2NO0$,\ﬃA $ « ¶ﬂ­ÀR

#<"ﬃﬃ<CB$1#"ﬃuﬁﬂ#24ﬂz=ﬃ7.*#"A32Hﬃ,=<$ﬂ $
&>
Bo2H!"ﬃ
Aﬃ2

'


#'
'
 '*)
&
9'
'
?'*)
&
@Z
&> .ﬃ'

)
&>

 "$|i.8<"ﬃ<G2H!"ﬃQ!"ﬃ.*E1!52;"#"ﬁL2H.*$ﬂ#"A

Z:ﬂ#"<E1$@ﬃA2H$.*#h'#".82+.*#
2H!"ﬃQ)*.8%&.£2KI!"ﬃ# 
2?ﬃ#"<"Ad2?$&.8#h'#".£2+1R¡nﬃ?ﬃ6I²ﬃQA!'ﬂ)8){ﬁ$1#"A.*<"ﬃJ2H!"ﬃyOM$,\
1
!
ﬂ 


'
 



)
'
  ) 

)
'
 ) 


)
'
  )
&

¦

ﬂ#<G)8ﬃ2;+
-

1
!
ﬂ 

OMﬃN2H!"ﬃy '=2H.£2H.8$1#9;"#"ﬁL2H.8$1#]$ﬂw2H!"ﬃ

A.*#"ET%$<"ﬃ)o.8#
2?!"ﬃ6OM$|\ 1
!
ﬂ 
I.£2H!

O0$1#"<'ﬂ3+
ﬁ$1#"<.82H.8$1#Gﬂ#"< +
-
!

1
!
ﬂ 

OMﬃQ2?!"ﬃQ 'ﬂ2?.82?.*$1#;"#ﬁ2H.8$1#
I.82H!

OM$1"#"<"ﬂ+Tﬁ$1#"<".£2H.*$ﬂ#&OMﬃ)8$I¤2H!"ﬃn ")l=#"ﬃ Áﬂ#<

O0$ﬂ"#"<'ﬂ3+ﬁ$1#"<.82H.8$1#ﬂOM$iﬂﬃn2?!".*A
 ")*ﬂ#"ﬃ=Rcd!"ﬃ#
0

-
!


)*.8%
798;:



)*#
+
-
!

1
!
ﬂ 

+
-

1
!
ﬂ 



R¢¦1¦


#"A32Hﬃ,=<ª$ﬂ

-
!
I²ﬃmA!'ﬂ)*)dA32H"<+ =#ªﬂ\.8)*.l=+Y<.8¿0ﬃ?ﬃ#52H.l=)J2Hﬃ#A?.*$ﬂ#
ÀŁu'
Ã  
2?!'=2I.*)8){ﬃi1ﬃ#52H'ﬂ)8)8+
ﬁ$1.*#"ﬁ.*<"ﬃ6I.£2H!

-
!
RJSK$1#"A?.8<"ﬃV2H!"ﬃQOM$|\ 1
!
ﬂ 

ﬂAA?$@ﬁ.*=2Hﬃ<(2H$
]A?.8#"E1)8ﬃ7 0$1ﬃ

B°=#"<-)*ﬃ2 + -

) %

1
!
ﬂ 

ﬂ#"< +
!

) %

1
!
ﬂ 

O0ﬃu2?!"ﬃ& "ﬂ2?.82H.8$1#"AF;#"ﬁLµ
2?.*$1#"Ayﬁ$1?ﬃA? M$1#"<.*#"E
2H$
2H!"ﬃ&¡F=%&.8)82H$ﬂ#".lﬂ#

¦R

.*#-2H!ﬃ&OM$,\ 1
!
ﬂ 
I.82?!

ﬂ#<

OM$1"#"<"ﬂ+Uﬁ$1#"<".£2H.*$ﬂ#"AT?ﬃA 0ﬃﬁ2?.8i1ﬃ)8+ﬂR cd!.*A%&ﬃﬂ#"AT2H!'=22H!ﬃ( '=2H.£2H.8$1#[;"#"ﬁ2?.*$1#
+ -

) %

1
!
ﬂ 
Q
?ﬃA? CR;+
!

) %

1
!
ﬂ 

<".£¿oﬃ?A;?$1% 2H!"ﬃe 'ﬂ2?.82?.*$1#;"#ﬁ2H.8$1# +
-

1
!
ﬂ 


?ﬃA CR +
-
!

1
!
ﬂ 
?
$ﬂ#")8+ O5+ 2H!"ﬃ/ﬀﬂﬁ2G2H!"=2(2?!"ﬃgﬁ$1" ")8.*#"E^OMﬃ2I²ﬃﬃ# OM$1#"<A
'
)
'
 1
!
ﬂ 
)f¾ 1
!
ﬂ 
OMﬃ)8$I 2H!ﬃQ )lﬂ#"ﬃ .8A0+ .*#A2Hﬃﬂ<
$ﬂ 'Rpgﬃy<"ﬃLh'#"ﬃ
0
ÀŁu'
Ã  


)8.*%
7?8F:



)*#
+
!

) %

1
!
ﬂ 

+
-

) %

1
!
ﬂ 



R¢¦
5

 '$1F2?!"ﬃT 'ﬂ2?.82?.*$1#G;"#"ﬁ2?.*$1# +
!

) %

1
!
ﬂ 

BCI²ﬃT<"ﬃh"#"ﬃTﬁ$1#52H$ﬂ"?AQﬂA6ﬁ$1#"#"ﬃﬁ2Hﬃ<
ﬁ$1%& M$1#"ﬃ#52K$ﬂ02H!"ﬃnA?ﬃL2K$ﬂ{ﬂ)*)' ")*ﬂWD"ﬃ22HﬃA²Aﬃ 'ﬂ?=2H.8#"Ek#ﬃ,ﬂﬃA2K#"ﬃ.8E1!DO0$ﬂ"A?.82?ﬃA
'
*)
;$1TI!".8ﬁ4!!#"  !(.8F2?!"ﬃ:OM$1#"<
'
)U<"$@ﬃA9#"$ﬂ2ﬁ?$1AA92H!ﬃm ")*ﬂ#"ﬃ ¹$19#ﬃ,ﬂﬃA2
#"ﬃ.*E1!DOM$1"yA?.£2HﬃA
'
*):;$ﬂyI!.*ﬁ4! !#" !.8>2H!"ﬃOM$1#"<
'
)ﬁ?$1AA?ﬃAk2H!"ﬃ ")*ﬂ#"ﬃ eR
pfﬃy.*#52H$<"ﬁﬃN2H!ﬃyI²ﬃ.8E1!52HA
%
!
4






!#"
^
	 
!
	 


-
 
) 



R¢¦=¶

¡Vﬃ?ﬃ 

 
2
.8AV2?!"ﬃuA?ﬃL26$ﬂ<'ﬂ)w ")lﬂWD"ﬃL2?2?ﬃAN$ﬂO0$1#<:ﬁ$1A?A.*#"E92?!"ﬃu ")*ﬂ#"ﬃ eB
4

.*Ak2?!"ﬃAﬃ2T$ﬂ<""ﬂ)J ")*ﬂWD"ﬃ22HﬃAk$ﬂVO0$1#<"A
'
)MB
'
 1
!
ﬂ 
) ¾ 1
!
ﬂ 
O0ﬃ)*$|I 2H!"ﬃ
 ")*ﬂ#"ﬃ  ﬂ#"<V *ﬃ



2
4


RpfﬃFI.*)8)0A?,+92H!"=2J2H!ﬃ6ﬁ$1#52H$ﬂ" G2H$1"ﬁ4!ﬃAd2H!"ﬃ
IKﬂ)*)o.8 4

.*A#"$=2ﬃ% 2+1Rcd!"ﬃ#CB
+
!

) %

1
!
ﬂ 



!#"
	

^


 
`

ﬃ


ﬂ    ﬂ
"! #$ %('*)
+
,
 -
 
%
!
4



l 

R¢¦


I!"ﬃ?ﬃ
_

1
!
ﬂ 

.*Ak2?!"ﬃ
#D"%uOMﬃ7$ﬂVOM$1#"<"A
'
)g$= 1
!
ﬂ 
2H!"=2Tﬁ$1A?AﬃAT2H!"ﬃ] ")*ﬂ#"ﬃ 

ﬂ#"<.  
T TcT

+
./103254y.8ATﬁ$1)*)8ﬃﬁL2H.*$ﬂ#]$ﬂ·ﬁ$1% '=2H.8O")*ﬃnﬁ$1#52?$1"?AV.*#1
!
ﬂ 

R
¦

 '$1°2?!"ﬃJ '=2H.£2H.8$1#Q;#"ﬁ2?.*$1# +.-

) %

1
!
ﬂ 

I²ﬃJ"AﬃJ2H!"ﬃKA24=#"<'ﬂ<7?ﬃ ?ﬃAﬃ#524x2H.*$ﬂ#
$ﬂ°ﬁ$ﬂ#D2?$1"An=#"<(<ﬃh'#"ﬃy2H!ﬃyI²ﬃ.8E1!52HA
%?-
4





 !#"
^
	   
-
	 


-
 ") 1


R¢¦ 

E1ﬃL2?2?.*#"E
+ -

) %

1
!
ﬂ 



ﬃ


ﬂ    ﬂ
"! #$&%('*)
+
,
 -
 
% -
4



;
Áﬃ\  


ﬀ

^


 
` 

-
4




 ﬃL\  



ﬀ

^


 
`

-
4



  

R¢¦ 

I!"ﬃ?ﬃ


-
4

.8A2H!"ﬃJ2??"#"ﬁ=2Hﬃ<&;"#ﬁ2H.8$1#'ﬂ)ﬂA?A$ﬁ.l=2?ﬃ<72H$ %
-
4

BDﬂ#"<ﬂA>ﬂOM$|i1ﬃdIKﬃ!',iﬂﬃ
A"%&%ﬃ<
$|i1ﬃF=)*)o%k")82?.£µ.8#"<"ﬃ\ﬃAKI.82?!(A?ﬂ%ﬃ6A?" " M$132,

-
4






ﬃ "	
44

-



-
4




.8#"ﬁﬃVO5+T<"ﬃh'#.82H.8$1#"A2H!ﬃVI²ﬃ.8E1!52HA>$ﬂCﬁ$1#52H$1"AJﬂﬃd2H!"ﬃVAHﬂ%ﬃd;$1ﬁ$1#52?$1"?A²#"$ﬂ2
2?$1"ﬁ4!".8#"E72H!"ﬃy ")*ﬂ#"ﬃeB"I²ﬃQ!',i1ﬃ
+
!

) %

1
!
ﬂ 



!#"
	

^


 
`



     
!

$&%('*)





+
,
 -
 
%
!
4



l

 


     



$&%('*)






 




ﬀ
,
 -
 
%
-
4



h


¡Vﬃ?ﬃ2H!ﬃ²h'A2°A?"% .*Aw$|i1ﬃ

ﬁ$1% '=2H.8O")*ﬃ

ﬀﬂ%.*)*.8ﬃAC$="ﬁ$ﬂ#D2?$1"A°2H$ﬂ"ﬁ4!".*#En2H!ﬃ² ")*ﬂ#"ﬃ
 ﬂ#"<92?!"ﬃFAﬃﬁ$1#"<$1#ﬃAK.8A²$|iﬂﬃ

ﬁ$1% '=2?.*O")8ﬃ

ﬀﬂ%.*)8.*ﬃA·$ﬂ{ﬁ$ﬂ#D2?$1"AJ#"$ﬂ2>2H$1ﬁ4!".*#"E
2?!"ﬃy ")lﬂ#ﬃ =#"<
ﬁ$1% '=2?.*O")8ﬃFI.82?!
2?!"ﬃ6h'?A32ﬀﬂ%&.8)8+ﬂR
®
+2HﬂzD.*#"ET.8#D2?$ﬂﬁﬁ$1"#52


R¢¦ 

B"$1#"ﬃyE1ﬃL2HA
+
!

) %

1
!
ﬂ 

+
-

) %

1
!
ﬂ 



!#"
	

^


 
`

 

     
!

$ %('*)





+
,
 -
 
%
!
4



;
ﬃL\ 
 





 
 
 


 

%




-
4





	



!#"
	

^


 
`

 

     
!

$ %('*)





+
,
 -
 
%
!
4



;
,
 





 

%




!
<
)
^


`


R¢¦ﬂ¬

¦1¦
t ATﬂO0$|iﬂﬃﬂB2H$-ﬃL\ 'ﬂ#<^2?!"ﬃ])lﬂA327 "$<"ﬁ2TIKﬃ].8#52H?$@<""ﬁﬃ
ﬂE1E1ﬃE5x2HﬃA7_¼=Auﬀﬂ%&. µ
)8.*ﬃAn$ﬂﬁ)8"A2?ﬃANI!"$1A?ﬃ7A" " M$12N.*ANﬁ$1#"#"ﬃﬁ2Hﬃ</ﬂ#"<<"ﬃLh'#"ﬃu2H!ﬃuIKﬃ.*E1!52HA

g 4


_





ﬀ


!
<
) 
^


`
ª
2H$TE1ﬃ2
+
!

) %

1
!
ﬂ 

+ -

) %

1
!
ﬂ 



!#"
	

^


 
`



     
! ($&%('*)

 


+
,

-
 
%
!
4



 



     
 
$&%('*)





%






ﬀ
,
"-
 

g 4


_



R¢¦ﬂ³

¡Vﬃ?ﬃJﬂE5ﬂ.8#CB=.£2·.8A·ﬁ$1#5i1ﬃ#.*ﬃ#522?$FA?%$|i1ﬃﬂ)*)@ﬂEﬂE1?ﬃE5=2HﬃA°I.£2H!k2?!"ﬃKA?ﬂ%&ﬃ²A?"  0$132,R
pfﬃ62H!D"A<"ﬃh"#"ﬃQ2?!"ﬃ6IKﬃ.*E1!52?A
g 4






 -
ﬃ



ﬂ    ﬂ


! #
ﬃ 

 -


g 4


_

E1ﬃL2?2?.*#"E
+
!

) %

1
!
ﬂ 

+.-

) %

1
!
ﬂ 



!#"
	

^


 
`



     
!

$&%('*)





+
,

-
 
%
!
4



;




    



$ %('*)





%






ﬀ
,
-
 
g 4



L
n$=2H.*ﬁﬃ]2H!'=2T2?!"ﬃGI²ﬃ.8E1!52 %
!
4




<"$f#"$ﬂ2&ﬂ)£IJ,+@A&<ﬃﬁﬃ,ﬂAﬃ(I.£2H!U2H!"ﬃ(ﬂ?ﬃ/$=
ﬁ$1#52H$1"ARJcw$9ﬁ$1#52H$1){2H!"ﬃQH=2?.*$T$ﬂ°2H!"ﬃy2IK$& 'ﬂ32H.82?.*$1#];"#ﬁ2H.8$1#"AVﬂOM$|i1ﬃk.8#G2?ﬃ%&A
$ﬂﬁ$1#5i1ﬃ?E1ﬃ#52yﬁ)*A2HﬃFﬃ\ "ﬂ#"A?.8$1#CBMIKﬃu!"|iﬂﬃu2H$&<"ﬃh'#ﬃk2H!"ﬃk?.*Eﬂ!D2nﬃL\ﬁ.824x2H.*$ﬂ#"ARVc°$
2?!".*AJﬃ#"<CBI²ﬃ6h'?A32A? ")8.82²2H!"ﬃ6Aﬃ26.  
T TcT

+
./ 03254:   L
T TcT
 
ﬀ

/103254
.*#]ﬁ$1#"#"ﬃﬁ2Hﬃ<
ﬁ$1%& M$1#"ﬃ#52HAR cd!"ﬃﬁ$1% 0$1#ﬃ#52HA9I!$1A?ﬃ-A? " 0$ﬂ22?$1"ﬁ4!"ﬃA2H!"ﬃ:IKﬂ)*)Na
40


ﬂ?ﬃ
ﬁﬂ)*)8ﬃ<:IKﬂ)*)ﬃ\ﬁ.82H=2H.8$1#"Ayﬂ#</<ﬃ#"$ﬂ2?ﬃ<   
Ã
 
RupfﬃA?ﬃ&X 4

2?$G<ﬃ#"$ﬂ2?ﬃ72H!"ﬃTA?O"A?ﬃL2
ﬁ$1%& M$1Aﬃ<T$ﬂMIJﬂ)8)"ﬃL\ﬁ.824x2H.*$ﬂ#"Aﬂ#"<&X J2?$y<"ﬃ#"$=2HﬃV.82HA·ﬁ$1% ")*ﬃ%&ﬃ#52,R '$12?!"ﬃdIJ=)*)
ﬃ\ﬁ.82H=2H.8$1#"ABIKﬃy<"ﬃLh'#"ﬃy2H!"ﬃ6I²ﬃ.*Eﬂ!D2?A

4


 
 
Ã
 


,

ﬀ 
	 
%
!
4




,


ﬀ 
	 
g 4



 

R
5
5
V$ﬂ2Hﬃ2H!'=2ﬃ' %
-




' )

!#"

  
ﬂ#"<g2?!"ﬃﬃ;$1ﬃ g 4




A?=2H.8A +-2H!"ﬃ9O0$1#"<


R

¬

R
´N#]2H!"ﬃy$ﬂ2?!"ﬃ!'=#"<CB";$1J2?!"ﬃ6IJﬂ)8)CﬃL\ﬁ.824x2H.*$ﬂ#"Ad$1#"ﬃy!'ﬂA
' %
!




'*)

!#"
^
% 	 >


< 
`
  
;$1Nﬂ#5+ ^   
Ã
 
Rkcd!".*A6.8%& ")8.*ﬃAV2?!'=262H!ﬃTI²ﬃ.8E1!52HA


R
5
1
!',i1ﬃTE1$@$<<ﬃﬁ,,+@.*#E
 "$1 Mﬃ2?.*ﬃAJ;$1d)lﬂE1ﬃ@0R
¦
5
 '$12H!"ﬃn?ﬃ%9ﬂ.8#".*#EQ "ﬂ2KX =B52H!".8A².8A²#"$=2²2?!"ﬃFﬁﬂA?ﬃFﬂ#"<&I²ﬃF!"|iﬂﬃF2H$e.*#52H$<"ﬁﬃ
2?!"ﬃ6ﬃL\ﬁ.£24=2?.*$1#AJ<".8¿0ﬃﬃ#52H)£+1R

#]2?!"ﬃ6A?.£2H'=2?.*$1#9"#"<"ﬃdﬁ$1#"A.*<"ﬃH=2?.*$1#oB2H!ﬃ+]ﬁﬂ#]O0ﬃ
<"ﬃLh'#"ﬃ<-;$ﬂ)*)*$|I.8#"E2?!"ﬃ N$1O?"A!".*#Cr~AN=#'ﬂ)8+@A.*AFEﬂ.8i1ﬃ#.*#U«

¶x­

Aﬃﬃ7=)*A?$«

B BC¦

­

R
nﬂ%&ﬃ)8+ﬂBC;$1yﬂ#5+-ﬁ$1% M$1#"ﬃ#52QX»ªX ﬂ#"</ﬂ#5+-ﬁ$ﬂ#D2?$1" ª X¼2?$1"ﬁ4!".8#"E]2H!"ﬃ
 ")*ﬂ#"ﬃ QBVI²ﬃ:I.*)8)F<".£i@.*<"ﬃG2H!"ﬃAﬃ2G$ﬂQ ")l=W@ﬃ2?2?ﬃA]$ﬂ Á.*#ª2I²$UA?ﬃ2?AR t #q!"$1.£µ
j$1#524ﬂ)> ")l=W@ﬃ2?2?ﬃq ¤.8Akﬁﬂ)*)8ﬃ<gﬁ$1?ﬃﬁL2

$1eﬁﬃ.*)*.8#"E
ﬀﬂﬁﬃ.8#f2?!"ﬃ92Hﬃ?%.*#"$ﬂ)*$1Eﬂ+
$ﬂ&«

¶ﬂ­

.£y.82&)*.8ﬃA9$ﬂ# 2H!"ﬃm ")lﬂ#ﬃ  $19.8N2?!"ﬃmi1ﬃ2?.*ﬁ,=)F)*.8#"ﬃA2H!'x2ﬁ$1A?AﬃA
.82&.*#
.£2HAN%.*<"<)*ﬃQﬁ?$ﬂA?A?ﬃAy$1#")8+G2I²$G!$1?.8j$1#524=)· ")*ﬂWD"ﬃ22HﬃA6$=KX ﬂR t )8)°2?!"ﬃ7$ﬂ2H!ﬃN ")*xµ
WD"ﬃL2?2HﬃA7$ﬂ ª=?ﬃ9ﬁﬂ)*)8ﬃ<Y.8#"ﬁ$ﬂ??ﬃﬁ2

$1eIKﬂ)8)²ﬀﬂﬁﬃA7.*#f2H!"ﬃ92?ﬃ%&.8#"$1)*$ﬂEﬂ+$ﬂk«

¶ﬂ­

R
pfﬃ"Aﬃ

X 

2?$<"ﬃ#$ﬂ2Hﬃ92?!"ﬃAﬃ27$ﬂ.8#"ﬁ$ﬂ??ﬃﬁ27 )lﬂWD"ﬃL2?2HﬃAu$ﬂVX ﬂR:cd!ﬃ#[2H!"ﬃ
"#.*$1#:$=

X 

I.£2H!m2?!"ﬃuA?ﬃL26$ﬂﬁ)*"A32HﬃA Á[X kA ")*.£2HAn.*#52H$ﬁ$1#"#"ﬃﬁ2?ﬃ<-ﬁ$1%7µ
 M$1#"ﬃ#D2?A  
ﬁ
   L
T T

+
$   
T TcT
 
ﬀ
yﬁ,ﬂ)8)*ﬃ<&ﬃ)8ﬃ%ﬃ#524ﬂ3+ﬃL\ﬁ.£24=2?.*$1#"A

$1>IJ=)*)*A>.*#
2?!"ﬃe2?ﬃ?%.*#$1)*$1E=+$ﬂV«

¶x­

R t A?ﬃL26X 6.  
TcT T
"
+
7A"ﬁ4!:2H!"=2 
 2
   9.*AV.*#
$1#ﬃLµ2?$=µ$ﬂ#"ﬃ6ﬁ$1?ﬃA? M$1#"<"ﬃ#"ﬁﬃQI.82H!G7A?ﬃL2F$=·ﬃ)*ﬃ%ﬃ#52Hﬂ+9ﬃL\ﬁ.£24=2?.*$1#"AR t #
ﬃ)8ﬃ%ﬃ#µ
2Hﬂ+
ﬃ\ﬁ.82H=2H.8$1#  
ﬁ
  L
TcT

+
$   
TcT T
 
ﬀ
u.*AVAHﬂ.8<(.8#G2?!"ﬃeA324ﬂ#<'ﬂ?<m 0$1A.82?.*$1#
.8
2?!"ﬃﬃKﬃL\.8A2HAnﬁ$ﬂ#D2?$1" &A"ﬁ4!u2H!"=2K  4
TcT

+
d.8Aw2?!"ﬃJ$1#")£+yﬃ)8ﬃ%ﬃ#524ﬂ3+QﬃL\ﬁ.£24=2?.*$1#
ﬁ$1?ﬃA? M$1#"<.*#"E72H$wR
 {ﬃ2
	7<"ﬃ#"$ﬂ2?ﬃAN2H!ﬃei1ﬃ2?.*ﬁ,=)·A?!.8 2nOD+m9!"ﬃ.*E1!52Z{	
('0

('
 L
'
,
'


Z

B
	

_

 
'
	
!
 

('0
 _Q-R
cd!"ﬃ#Y;$1eﬂ#5+/ﬃ)8ﬃ%ﬃ#524ﬂ3+-ﬃL\ﬁ.£24=2?.*$1#oB°2H!ﬃ?ﬃ&.*A
$1#)8+$1#ﬃ&A!".8 2?ﬃ</ﬃL\ﬁ.£24=2?.*$1#  
"
	

 
ﬁ

I!".*ﬁ4!f.*Ay.*#2H!ﬃ&A324ﬂ#"<"ﬂ?<f 0$1A.82?.*$1#

A?ﬃﬃ[«

¶x­F$ﬂ9 {ﬃ%%&Y¦R¢¦/.8# «

¬=­

Rqpgﬃ(<"ﬃh'#ﬃm2H!"ﬃGIKﬃ.*E1!52?A$ﬂyﬂ#5+^A?!.8 2Hﬃ<ª$1
ﬃ)*ﬃ%ﬃ#52Hﬂ+9ﬃL\ﬁ.£24=2?.*$1#
O5+

4


 
"x


4


  
T T

+
$   
T TcT
 
ﬀ




!#"
	
+
ﬀ
,
"-
 
g 4



L 

R
5

pq.£2H!]2H!"ﬃA?ﬃQ<"ﬃh"#".82?.*$1#"ABI²ﬃQEﬂﬃ2;?$1%


R¢¦ﬂ³


+
!

) %

1
!
ﬂ 

+
-

) %

1
!
ﬂ 


!#"
	

^


 
`




	 

     

	 
!
 



     




$&%('*)





+
!

) %

1
!
ﬂ 

+
-

) %

1
!
ﬂ 



R
5
¦

I!"ﬃ?ﬃ

  
Ã
 
 

T T T
  
Ã
 
+
 
"
 

TcT T
 
"
ﬀ

/103254
ﬂﬃGﬀﬂ%.*)8.*ﬃA7$ﬂ

ﬁ$1% '=2H.8O")*ﬃ

IJ=)*)*A$1
A!".8 2?ﬃ<qﬃL\ﬁ.£24=2?.*$1#A9I!"$1Aﬃ/A" " M$12]2?$1"ﬁ4!"ﬃA]2H!"ﬃ ")*ﬂ#"ﬃ QRpfﬃ.*#52H$<"ﬁﬃﬂA
OMﬃ;$1ﬃ62H!"ﬃy%u")£2H. µ.*#<"ﬃL\ﬃA FﬂA#"$1#
ﬁ$1% '=2?.*O")8ﬃFﬀﬂ%.*)8.*ﬃA²$ﬂ°ﬃL\ﬁ.£24=2?.*$1#"A=#"<()8ﬃ2
ﬂ 4

OMﬃ62H!"ﬃyﬁ$1?ﬃA? M$1#"<.*#"E72H"#"ﬁ=2Hﬃ<(;"#"ﬁL2H.8$1#'ﬂ)o2?$TE1ﬃ2
)*#
+
!

) %

1
!
ﬂ 

+.-

) %

1
!
ﬂ 


0 'C_

1
!
ﬂ 



$
ﬀ
 
^


 
`
ﬂ 4


F
 

R
5 5

¦=¶
¡Vﬃ?ﬃ=B"2H!"ﬃyﬁ$1#5i1ﬃE1ﬃ#ﬁﬃkﬁ$1#"<".£2H.8$1#
?ﬃ,=<"A
¦  V%&x\
 
!#"
^
 	 >


< 
`
4¬
D ª



!#"


)

®
+<"ﬃh'#.82H.8$1#


R ¦
5

$ﬂ°2?!"ﬃQﬂ\.*)8.lﬂ3+&2?ﬃ#"A.*$1#
ﬀŁ7'
Ã  
B2H!.*A?ﬃ)l=2?.*$1#Eﬂ.8i1ﬃA
0
ÀŁu'
Ã  

0 'm

)*.8%
798F:





 
 


 


 ) )



) %

ﬂ 4


F
v
)*.8%
798F:






 


 


 ) )



) %


ﬂ 4


F



R
5
¶

I!"ﬃ?ﬃ7A" " F  
 ﬀ
$
A?"  ﬃ RQcd!"ﬃ7A?ﬃﬁ$1#<f)8.*%.82VﬂﬁL2H'ﬂ)8)8+GE1$@ﬃAN2?$]jﬃ$"Rycd!".*A
%&,+¤OMﬃ:Aﬃﬃ#qO5+¤?ﬃ,=)*.*j.*#"E/2H!'x292H!ﬃ:A?"% $|i1ﬃ9%u")82?.£µ.*#"<"ﬃ\ﬃATI!"$1A?ﬃA" " M$12
2?$1"ﬁ4!"ﬃAQOM$ﬂ2?!:2H!"ﬃ7 ")*ﬂ#"ﬃ =#"<fa
) %
.8ANﬁ$1% M$1A?ﬃ</$=K92?ﬃ%  "$1 0$ﬂ2H.8$1#'ﬂ)2H$
2?!"ﬃK Mﬃ.*%ﬃ2Hﬃ·$ﬂ2H!"ﬃJAWD'ﬂ?ﬃ 


;$1°%k")82?.£µ.8#"<"ﬃ\ﬃAw2?$1"ﬁ4!".8#"EF2?!"ﬃKi1ﬃ2?.*ﬁ,=)@ﬀﬂﬁﬃA$=
a
) %

 ")*"AF&2Hﬃ?%¼ "$1 0$ﬂ2H.8$1#'ﬂ)C2?$ 

2H.8%&ﬃAFﬂ#(ﬃL\ M$1#"ﬃ#52?.lﬂ)wA?%&ﬂ)*)ﬁ$1?ﬃﬁ2?.*$1#
 "$1 M$12?.*$1#'=)²2H$


;$17%u")£2H.£µ.*#"<ﬃL\ﬃAu2?$1"ﬁ4!".8#"E2H!"ﬃG!"$1.*j$ﬂ#D2Hﬂ)Kﬀﬂﬁﬃ
$ﬂya
) %
R
cd!"ﬃ(h'?A32)*.8%&.£2TE1.8iﬂﬃA9ﬂﬁ2?'ﬂ)*)£+[2H!"ﬃG;?ﬃﬃ:ﬃ#"ﬃ?Eﬂ+¤$ﬂ6ﬃ\ﬁ.82H=2H.8$1#"A&$ﬂN2H!ﬃ:A?"3ﬀﬂﬁﬃ
2?ﬃ#"A.*$1#

-
!
A$2?!'=2
ÀŁuv
Ã  


-
!


R
5 


   ﬁ ﬂ  ! "$ﬁ'&($ "*)ﬁ%+ " -0/
pfﬃh'#'ﬂ)8)8+-2H?#[2H$:2?!"ﬃ]<".8¿0ﬃﬃ#52H.*ﬂ)²IKﬂ)8)K2Hﬃ#"A?.8$1#[$ﬂ2H!"ﬃ]$1"E1![IKﬂ)*)ÀR  v$ﬂk2H!"ﬃ
 '=2H.£2H.8$1#9;"#"ﬁL2H.8$1#ﬃ+
!


1

B"I²ﬃQ!"|iﬂﬃQﬂE5ﬂ.8#2H$TO0ﬃyﬁﬂ?ﬃL;")oI.82?!]2H!"ﬃy<"ﬃLh'#".82?.*$1#]$=
ﬁ$1#52H$1"AR& '$1nﬁ$1#h'Eﬂ"H=2?.*$1#A&!

A?ﬁ4!:2H!'=2 !#"e


;$1
'
Ya ﬂ#"< !#"k
Q
;$1
'
1"! ﬃFa

B'I²ﬃe.8#D2??$@<""ﬁﬃe#"$|I ﬁ$1#52H$1?AnﬂAnﬁ$1#"#"ﬃﬁ2?ﬃ<:ﬁ$1%& M$1#"ﬃ#52F$ﬂ°2H!"ﬃ
Aﬃ26X


!

$ﬂ>ﬂ)8){ ")lﬂWD"ﬃL2?2?ﬃANAﬃ 'ﬂ?=2H.8#"E9#ﬃ,ﬂﬃA2N#"ﬃ.8E1!DO0$1nA.82HﬃA
'
*)];$1I!".8ﬁ4!
!#" 2!F.8C2?!"ﬃNOM$1#"<
'
)<"$ﬃAJ#"$ﬂ2Kﬁ$1A?AJ2?!"ﬃN ")*ﬂ#"ﬃ $1J#"ﬃﬂ?ﬃA2d#ﬃ.*Eﬂ!@OM$1"²A?.£2HﬃA
'
*);$1JI!".8ﬁ4!!#"Nﬁ!6.£2H!"ﬃ6OM$1#"<
'
)ﬁ?$1AA?ﬃA2H!ﬃ6 ")lﬂ#ﬃeRpfﬃQ<ﬃh'#"ﬃ62?!"ﬃyA?ﬃ2

0a

d 
2
0abB·2?$mOMﬃ&2?!"ﬃ9 '=2u$=J2H!"ﬃ&O0$ﬂ"#"<'ﬂ3+/$ﬂJ2H!ﬃ&IKﬂ)*)>.*#52Hﬃ?Aﬃﬁ2?.*#"E
2?!"ﬃF ")*ﬂ#"ﬃ eBD2H!"ﬃnA?ﬃL2

Ma

4

2Ma ﬃ

Ma

v2?$uO0ﬃV.82?A²ﬁ$1% ")*ﬃ%&ﬃ#D2Kﬂ#"<&2H!"ﬃnA?ﬃ2


  ﬃ

Ma

o2H$O0ﬃN2?!"ﬃyﬁ$1% ")8ﬃ%ﬃ#52$ﬂ

Ma

ÀR
 '?$1%¼2H!ﬃ7<"ﬃh'#.82H.8$1#$ﬂ²X


!
u
<ﬃh'#"ﬃ<g=AN2H!"ﬃ7OM$1"#"<"ﬂ+m$ﬂ>?ﬃEﬂ.*$1#"AnI!"ﬃﬃ
2?!"ﬃkﬁ$1#h'E1H=2?.*$1#(<".8¿0ﬃAn;?$ﬂ%¼2?!"ﬃkEﬂ?$1"#<:A2H=2Hﬃ*!
!


BM.82V;$1)*)8$|IAV2?!'=2V2H!"ﬃuﬁ$1#µ
h'Eﬂ"H=2?.*$1# !

ﬂA?A$ﬁ.l=2?ﬃ<]2H$72?!"ﬃy"#".*WD"ﬃyﬁ$1#52H$1"A?=2H.8A +M
 
!


!

·
 
!


!
!


 ' '   '

+ ' 4

'

+ '  '

'6' 

'


R
5


I!"ﬃ?ﬃ  4

 
2¼
Ma

4

B Q 
2 
Ma

V.*AT2H!ﬃm 'ﬂ329$=N2H!"ﬃ(ﬁ$1#52?$1"&2?!'=2
.8#D2?ﬃA?ﬃﬁL2

Ma

4

B'?ﬃA 0ﬃﬁ2?.8i1ﬃ)8+

0a

B 

 
2


.*Ad2?!"ﬃy 'ﬂ2V$ﬂ°2H!"ﬃyﬁ$1#52H$1"
¦

2?!'=2y.*#52?ﬃ?AﬃﬁL2 

Bwﬂ#"<  7  ﬃ

4

 
Â
 
 
.*AN2H!ﬃ&ﬁ$1%& )*ﬃ%ﬃ#526$=²2?!"ﬃAﬃ
2?!"?ﬃﬃQAﬃ2?AR

#D2??$@<""ﬁ.*#"ET#"$|I 2?!"ﬃ6IKﬃ.*E1!52 %
!



=A
%
! 



 !#"
^
	 " 
-
  ) 
!

   
!
	 


`


R
5


I²ﬃyE1ﬃ2
+
!


1


!#" 


 ^

` -
	


^

`

ﬃ


ﬂ    ﬂ
"! #$ %('*)
+
,
 -
 
%
!°

  

R
5
¬

I!"ﬃ?ﬃu_ 

1

B0.*AV2H!"ﬃu#D"%kO0ﬃN$ﬂOM$1#"<"A
'
)0B
'
 1NB ):Ua 2?!'=2Nﬁ?$1AA?ﬃA

Ma


ﬂ#<G_
 
1

.*AJ2?!"ﬃy#D"%uOMﬃ$ﬂ°O0$1#<"A
'
)0B
'
 1NB )9 1q2H!'x2nﬁ?$1AA?ﬃA 

R
 '$1C+ -


1

I²ﬃzﬂﬃﬃ Y2H!ﬃ9A2Hﬂ#"<'=?<Y<"ﬃLh'#".£2H.*$ﬂ#"Ae$=dﬁ$1#52?$1"?ABA?$G2H!'=2k.*#52H$=µ
<"ﬁ.*#ET2?!"ﬃ6IKﬃ.*E1!52ﬀﬂﬁL2H$1A
% -





!#"
^
	 " 
-
 ) 
-
   
-
	 


`


R
5
³

I²ﬃyE1ﬃ2
+
-


1



ﬃ


ﬂ    ﬂ

!
#
$ %('*)
+
,
 -
 
%
-


l
qﬃL\  


ﬀ

^

`


-



ﬃ\  



ﬀ

^

`

-


 

R~¶
5
I!"ﬃ?ﬃ


-
.*A&2H!"ﬃ:2??"#"ﬁ=2Hﬃ< ;"#"ﬁ2?.*$1#"ﬂ)NﬂAA?$@ﬁ.*=2Hﬃ<ª2H$ %
-
4

BF=#"< ﬂA]ﬂOM$|i1ﬃIKﬃ
A"%&%ﬃ<
$|i1ﬃF=)*)o%k")82?.£µ.8#"<"ﬃ\ﬃAKI.82?!(A?ﬂ%ﬃ6A?" " M$132,

-





ﬃ "	
44

-



-



V$ﬂ2HﬃN2?!'=22H!"ﬃ6I²ﬃ.8E1!52HA%
-



ﬂﬃyO0$1#"<"ﬃ<(ﬂA
' %
-



' )

!#"

  


R~¶

.8#"ﬁﬃnOD+&<"ﬃLh'#".82?.*$1#A>2?!"ﬃFI²ﬃ.*Eﬂ!D2?AJ$ﬂC2?!"ﬃFﬁ$1#52H$1?AJ#"$=2K2H$ﬂ"ﬁ4!".*#Ek2H!"ﬃn ")l=#"ﬃ
ﬂﬃ6ﬃL\ﬂﬁL2H)8+92H!"ﬃyAH=%&ﬃ6;$1

$1

OCR~ﬁﬂR£BvI²ﬃy!',i1ﬃ
+
!


1



!#" 



^

`
-
	


^

`

 

     
! ($ %('*)

 


+
,
 -
 
%
!


;

 


     



$&%('*)





 
 


ﬀ
,
 -
 
%
-


h




R~¶D¦

¦ 
I!".8ﬁ4!(Eﬂ.8i1ﬃAOD+924ﬂzD.*#E.8#52H$ﬂﬁﬁ$1"#52


R~¶
5
+
!


1

+ -


1


!#" 


 ^

` -
	


^

` 

 

     
!  $ %('*)





+
,
 -
 
%
!°

 
ﬃL\ 
 




 

 


%




-



	



!#" 


 ^

` -
	


^

` 

 

     
! ($ %('*)

 


+
,
 -
 
%
!


 
,

 
 
 


%




!
<
^


`


R~¶
5

cw$¤ﬃ\ 'ﬂ#"< 2?!"ﬃ/)lﬂA32
 "?$@<""ﬁL2(I²ﬃf.8#52H?$@<""ﬁﬃ/ﬂE5ﬂ.8#Á=E1E1?ﬃE5=2?ﬃAG_ =AGﬀﬂ%.*)8.*ﬃA
$ﬂQﬁ)*"A32HﬃA  I!"$1Aﬃ-A?" " M$132
.*A]ﬁ$ﬂ#"#"ﬃﬁL2Hﬃ<ﬂ#"<q<"ﬃLh'#"ﬃ2H!ﬃ:IKﬃ.*E1!52HA

g

_





ﬀ



!
<
^

`
 
2?$Eﬂﬃ2
+
!


1

+
-


1



!#" 


 ^

` -
	


^

` 



     
!

$&%('*)





+
,

-
 
%
!


 



     


$&%('*)





%






ﬀ
,
-
 

g

_
L


R~¶1¶

t
E1ﬂ.*#CBDI²ﬃNA?"% $|i1ﬃﬂ)*)MﬂE1Eﬂ?ﬃE1=2HﬃA²I.82?!92H!ﬃNAHﬂ%ﬃFA" " M$12JOD+&<"ﬃLh'#".*#Ek2H!"ﬃ
I²ﬃ.8E1!52HA
g





 -
ﬃ



ﬂ    ﬂ


!
#
ﬃ 

 &-"

g

_

2?$Eﬂﬃ2
+
!


1

+ -


1



!#" 


 ^

`
-
	


^

` 



     
!

$&%('*)





+
,

-
 
%
!


l




    



$&%('*)





%






ﬀ
,
"-
 
g





R~¶


t
A9.*#^2H!"ﬃ( "?ﬃLi@.*$1"A&A?ﬃﬁ2H.8$1# 2?!"ﬃ(I²ﬃ.8E1!52HA %
!



!',iﬂﬃ:E1$@$<¤<"ﬃﬁ|+@.8#"EY "$1 0ﬃ3µ
2?.*ﬃAk$1#")8+/;$1eﬁ$1#52H$ﬂ"?Au2?$1"ﬁ4!".8#"E:2H!"ﬃIKﬂ)8)ÅRcw$ﬁ$1#52H$1)K2?!"ﬃ]H=2?.*$"BwIKﬃ
 "$ﬁﬃﬃ<
ﬂAe;$1e2?!"ﬃ]A2?"<+Y$=d2H!"ﬃA"ﬀ=ﬁﬃ2Hﬃ#"A?.8$1#

-
!
RFﬂ%ﬃ)£+1B·I²ﬃh'?A327A? )*.82e2H!"ﬃ9A?ﬃ2
.  
T T T

+
./103254 T   L
TcT T
 
ﬀ

/103254
.8#ﬁ$1#"#"ﬃﬁ2?ﬃ<9ﬁ$1% 0$1#ﬃ#52HARcd!"ﬃﬁ$1% 0$ﬂ#"ﬃ#52HA
I!"$ﬂA?ﬃ9A" " M$12Q2H$ﬂ"ﬁ4!"ﬃAe2H!"ﬃTIJ=)*)²a ﬂ?ﬃﬁ,=)*)*ﬃ<IJﬂ)8)ﬃL\ﬁ.£24=2?.*$1#"Aeﬂ#"<f<"ﬃ#$ﬂ2Hﬃ<
 
 
Ã
 
RQpfﬃu"AﬃTX

2?$]<"ﬃ#$ﬂ2Hﬃu2?!"ﬃ7A?"OA?ﬃ2y$=V.  
TcT T
"
+
./103254ﬂ[   L
TcT T
 
ﬀ

/103254
ﬁ$1%& M$1Aﬃ<T$ﬂMIJﬂ)8)"ﬃL\ﬁ.824x2H.*$ﬂ#"Aﬂ#"<&X J2?$y<"ﬃ#"$=2HﬃV.82HA·ﬁ$1% ")*ﬃ%&ﬃ#52,R '$12?!"ﬃdIJ=)*)
ﬃ\ﬁ.82H=2H.8$1#"ABIKﬃy<"ﬃLh'#"ﬃy2H!"ﬃ6I²ﬃ.*Eﬂ!D2?A


 
 
Ã
 


,

ﬀ 
	 
%
!



,


ﬀ 
	 
g


 

R~¶ 

¦ 
.8#"ﬁﬃ ' %?-




'*)

!#"

  
B g 4




AH=2?.*A3 +&2?!"ﬃ6O0$ﬂ"#"<


R

¬

R>´N#2H!"ﬃ6$ﬂ2?!"ﬃd!"ﬂ#"<CB
;$1J2?!"ﬃAﬃQIKﬂ)8)CﬃL\ﬁ.£24=2?.*$1#Ad$1#"ﬃy!'ﬂA
' %
!




'*)q%.*#
 
!#"
^

>
b
`
  


!#"
^
% 	 >


< 
`
  

;$1Nﬂ#5+ ^    
Ã
 
Rkcd!".*A6.8%& ")8.*ﬃAV2?!'=262H!ﬃTI²ﬃ.8E1!52HA


R
5
1
!',i1ﬃTE1$@$<<ﬃﬁ,,+@.*#E
 "$1 Mﬃ2?.*ﬃAJ;$1d)lﬂE1ﬃ@0R
 '$1²2?!"ﬃ6?ﬃ%9=.*#".8#"Ek '=2X F2H!.*AK.8AJ#"$ﬂ2K2H!"ﬃ6ﬁﬂA?ﬃyﬂ#<IKﬃ6!',iﬂﬃy2?$7.*#52H$<"ﬁﬃ
2?!"ﬃeﬃ\ﬁ.82H=2H.8$1#"AV<".8¿0ﬃﬃ#52H)£+1RKpfﬃkA!'ﬂ)8){<"ﬃh'#ﬃk2H!"ﬃ%¼ﬂAF.8#G2?!"ﬃQA2H<+m$=·2H!ﬃuﬂ\Dµ
.8)*.l=+2Hﬃ#"A?.8$1#
ÀŁu'
Ã  
Rnﬂ%&ﬃ)8+ﬂB·;$17ﬂ#5+YX  X ]ﬂ#<¤=#D+gﬁ$1#52?$1"  X
2?$1"ﬁ4!".8#"E]2H!"ﬃT ")*ﬂ#"ﬃ eB{I²ﬃI.8)*)°<".8i@.*<ﬃu2H!"ﬃA?ﬃL2e$=K ")*ﬂWD"ﬃ22HﬃAQ$= Y.8#2IK$GA?ﬃL2HAR
t  ")*ﬂWD"ﬃ22Hﬃ   Y.*Ayﬁ,ﬂ)8)*ﬃ</ﬁ$1?ﬃﬁL2k.£K.£2e)8.*ﬃA6$1#f2?!"ﬃT ")lﬂ#ﬃ  $1y.8>2H!ﬃiﬂﬃ2?.£µ
ﬁﬂ))*.8#"ﬃAV2H!'x2yﬁ?$ﬂA?A?ﬃAy.826.8#.82HAF%&.8<"<")*ﬃeﬁ$1A?AﬃAy$1#")£+(2I²$(!$1?.8j$1#524=)· ")*ﬂWD"ﬃ22HﬃA
$ﬂ²X ﬂR t )*)w2H!"ﬃT$ﬂ2?!"ﬃ6 ")*ﬂWD"ﬃ22HﬃAQ$=ﬁYﬂ?ﬃTﬁﬂ)*)8ﬃ<:.8#"ﬁ$1?ﬃﬁ2,6.8# 'ﬂ32H.*ﬁ")l=B{ﬂ)8)
2?!"ﬃui1ﬃ2H.8ﬁ,ﬂ)· ")lﬂWD"ﬃL2?2?ﬃAyﬂﬃ7.*#"ﬁ$1?ﬃﬁ2y$ﬂ#"ﬃARepfﬃ7"A?ﬃ 

X 

2?$]<"ﬃ#$ﬂ2Hﬃ72H!ﬃ7A?ﬃ2
$ﬂ>.8#"ﬁ$1?ﬃﬁ26 ")*ﬂWD"ﬃ22HﬃA6$ﬂ²X =Recd!"ﬃ#2H!"ﬃ7"#.*$1#$ﬂ 

X 

I.82H!:2?!"ﬃ7A?ﬃL2yﬁ)8"A3µ
2?ﬃ?A   X GA ")*.£2&.8#52H$gﬁ$1#"#"ﬃﬁ2?ﬃ< ﬁ$ﬂ%& M$1#"ﬃ#D2?A(  4
TcT

+
$   
TcT T
 
ﬀ
-ﬁﬂ)*)8ﬃ<
ﬃ)*ﬃ%ﬃ#52Hﬂ+mﬃL\ﬁ.£24=2?.*$1#"AR
t
A?ﬃL2kX 7 .  
T TcT

+
9A"ﬁ4!f2?!'=2 
52
   (.8AN.*#
$1#ﬃLµ2?$=µ$ﬂ#"ﬃ6ﬁ$1?ﬃA? M$1#"<"ﬃ#"ﬁﬃQI.82H!G7A?ﬃL2F$=·ﬃ)*ﬃ%ﬃ#52Hﬂ+9ﬃL\ﬁ.£24=2?.*$1#"AR
t
#
ﬃ)8ﬃ%ﬃ#µ
2Hﬂ+
ﬃ\ﬁ.82H=2H.8$1#  
ﬁ
  L
TcT

+
$   
TcT T
 
ﬀ
u.*AVAHﬂ.8<(.8#G2?!"ﬃeA324ﬂ#<'ﬂ?<m 0$1A.82?.*$1#
.8
2?!"ﬃﬃKﬃL\.8A2HAnﬁ$ﬂ#D2?$1" &A"ﬁ4!u2H!"=2K  4
TcT

+
d.8Aw2?!"ﬃJ$1#")£+yﬃ)8ﬃ%ﬃ#524ﬂ3+QﬃL\ﬁ.£24=2?.*$1#
ﬁ$1?ﬃA? M$1#"<.*#"E72H$wR
 {ﬃ2
	7<"ﬃ#"$ﬂ2?ﬃAN2H!ﬃei1ﬃ2?.*ﬁ,=)·A?!.8 2nOD+m9!"ﬃ.*E1!52Z{	
('0

('
 L
'
,
'


Z

B
	

_

 
'
	
!
 

('0
 _Q-R
cd!"ﬃ#Y;$1eﬂ#5+/ﬃ)8ﬃ%ﬃ#524ﬂ3+-ﬃL\ﬁ.£24=2?.*$1#oB°2H!ﬃ?ﬃ&.*A
$1#)8+($1#"ﬃ7A?!.8 2Hﬃ<ﬃL\ﬁ.£24=2?.*$1#  
" 
 	

 
ﬁ

I!".8ﬁ4!/.8AN.*#(2H!"ﬃ7A324ﬂ#"<"ﬂ?<- M$1A?.£2H.*$ﬂ#CR
pfﬃy<"ﬃh'#ﬃQ2?!"ﬃ6IKﬃ.*E1!52HA$ﬂ·ﬂ#5+]A!".8 2?ﬃ<G$1dﬃ)8ﬃ%ﬃ#524ﬂ3+]ﬃL\ﬁ.824x2H.*$ﬂ#]OD+


 
" 



   
TcT

+
$   
T T T
 
ﬀ




!#"
	
+
ﬀ
,
-
 
g


 

R~¶#

pq.£2H!]2H!"ﬃA?ﬃQ<"ﬃh"#".82?.*$1#"ABI²ﬃQEﬂﬃ2;?$1%


R~¶



+
!


1

+
-


1



!#" 



^

`
-
	


^

` 




	 

     

	 
!
 



     




$&%('*)





+
,

-
 


 
 
Ã
 


ﬀ
,
"-
 


 
" 




R~¶5¬

I!"ﬃ?ﬃ

 
 
Ã
 
 

T TcT
 
 
Ã
 
+
 
"
 

TcT T
  
" 
ﬀ

/ 03254
ﬂ?ﬃ/ﬀﬂ%.*)*.8ﬃA]$ﬂ

ﬁ$ﬂ%& 'x2H.*O)*ﬃ

IKﬂ)*)Q$1
A!".8 2?ﬃ<qﬃL\ﬁ.£24=2?.*$1#A9I!"$1Aﬃ/A" " M$12]2?$1"ﬁ4!"ﬃA]2H!"ﬃ ")*ﬂ#"ﬃ QRpfﬃ.*#52H$<"ﬁﬃﬂA
¦ﬂ¬
OMﬃ;$1ﬃ62H!"ﬃy%u")£2H. µ.*#<"ﬃL\ﬃA FﬂA#"$1#
ﬁ$1% '=2?.*O")8ﬃFﬀﬂ%.*)8.*ﬃA²$ﬂ°ﬃL\ﬁ.£24=2?.*$1#"A=#"<()8ﬃ2
ﬂ O0ﬃ62H!ﬃQﬁ$1?ﬃA 0$1#<".*#"E72??"#"ﬁ=2Hﬃ<(;"#ﬁ2H.8$1#'ﬂ)CﬂA?A$ﬁ.l=2?ﬃ<]2H$

2H$E1ﬃ2
)*#
+
!


1

+ -


1


0²« +:_ 

1


'C_
 
1

­0

$
ﬀ
 
^

`
ﬂ

F
 

R~¶5³

 
A?.*#ET2?!"ﬃyﬀﬂﬁ2d2?!'=2ﬂ

F

ﬂ?ﬃy.*#5i=ﬂ.lﬂ#52"#"<ﬃ!"$1.*j$ﬂ#D2Hﬂ)C2H?ﬂ#"A)l=2?.*$1#O5+
%u)£µ
2?.* ")8ﬃAJ$ﬂ°2H!"ﬃy Mﬃ.*$@<".*ﬁ.82+ﬁ$1#A24=#D2

B'$1#"ﬃ6E1ﬃL2HAB
Ł7T ©

h

+


h
'Y )8.*%
7?8F:

0

¦
&




$
ﬀ
 
^

`
ﬂ

F

 )8.*%

8F:

0



$
ﬀ
 
^
 
`
ﬂ

F
 

R

5
I!"ﬃ?ﬃ 1

 
2
$

B"I.82H!
$



'




)
'
  )



)
'
 )

9'
'

' )


cw$7;")8h')8)02?!"ﬃyﬁ$1#5i1ﬃ?E1ﬃ#"ﬁﬃkﬁ$1#"<.82H.8$1#"AKI²ﬃQ#"ﬃﬃ<G2?$2Hﬂzﬂﬃ
¦  V%&x\
 
!#"
^

>
b
`


!#"
^
  >


< 
`
4¬
D V 



!#"


)
 

R


´N")l=A2VA2?ﬃ :.8A2?$&ﬁ$1% 'ﬂ?ﬃ62?!"ﬃ4yRs¡eR¢0Rv$ﬂ


Rs¶1³

I.82H!


R ¦
|
=#"<


R
5
¶

R>pgﬃ
A!'ﬂ)*)024ﬂz=ﬃy2?!"ﬃyO0$,\1YhM2H$TOMﬃ62H!"ﬃyﬁ$ﬂ%& ")8ﬃ%ﬃ#52d$ﬂ1
!
ﬂ 
.8#1

1
h
/1

ﬃ01
!
ﬂ 
cd!"ﬃ#mI²ﬃuA? ")8.822H!ﬃeA"% $|iﬂﬃF%k")82?.£µ.8#"<"ﬃ\ﬃA F   

1


.*#
2H!"ﬃﬃe2?ﬃ%&A 



B
 4




B·ﬂ#< 



R9cd!"ﬃh'?A32kA"%  



.8Ay$iﬂﬃQ%u")£2H.£µ.*#"<ﬃL\ﬃANI!"$ﬂA?ﬃ9A" " M$12
)8.*ﬃAd.8#"A?.8<"ﬃ 1
h
R V$ﬂ2H.8ﬁﬃ62H!'x2V;$ﬂ2?!"ﬃQ%u")82?.£µ.*#"<"ﬃ\ﬃA Fb.*#5i1$ﬂ)8i1ﬃ<m.8#G2?!".*AA?%(Bv$1#"ﬃ
!'=Aﬂ

F

 ﬂ 

F

ﬂ#"<]2?!@A
)8.*%

8F:
 



0











M
©V

h
 

cd!"ﬃ7Aﬃﬁ$1#"</A?"%  4




.*AN$|iﬂﬃ6%u")£2H. µ.*#<"ﬃL\ﬃAVI!"$1Aﬃ7A?" " M$132y)*.*ﬃAF.8#"A?.8<"ﬃ 1
!
ﬂ 
R
 '$1F2?!"ﬃ7%u")£2H. µ.*#<"ﬃL\ﬃAF .*#5iﬂ$1)8iﬂﬃ<-.*#:2?!".*A6A"%(B{$ﬂ#"ﬃ7!'ﬂA ﬂ

F

 ﬂ 4


F

ﬂ#<
2?!@A
)8.*%

8F:
 



0








4

 
h

4

¦ﬂ³
 ·.8#'ﬂ)*)£+2H!ﬃ7?ﬃ%.*#<"ﬃ 
  
ﬁ$ﬂ#D2Hﬂ.*#AF2H!"ﬃk%u")82?.£µ.*#"<"ﬃ\ﬃAI!"$1A?ﬃTA" " M$126.8#µ
2?ﬃ?AﬃﬁL2HAJOM$ﬂ2H!(1 h =#"< 1
!
ﬂ 
RDcd!".8A>2?ﬃ?% .8A>2?!@AKOM$1"#"<"ﬃ<9O5+&eﬁ$1#"A2Hﬂ#52K2?.*%ﬃA2H!"ﬃ
)8ﬃ#"Eﬂ2?!6$ﬂD2H!"ﬃAﬃ 'ﬂ?=2H.8$1#6)*.8#"ﬃ·OMﬃ2I²ﬃﬃ#uﬂ#< 

R°cd!ﬃ?ﬃL;$1?ﬃ2?!"ﬃ)*.8%&.£2 
  
¾


E1$@ﬃA
2?$jﬃ$9ﬂA

ﬀ ﬂ#"<
IKﬃyE1ﬃL2
Łu 3

h

+


h
'm
©V

h
 



h

4

E1.£i@.*#"Eu2?!"ﬃy<"ﬃA.*?ﬃ<(ﬃA")82R
cd!"ﬃ7 "$$=$ﬂ

5
R

I!"ﬃ#

'
.
+
.b
'v¾ g
.8AF$1O2Hﬂ.*#ﬃ<:O5+G2H!"ﬃuA3+@%&%ﬃ2?+
+
-

+
!
B5+
!

+
-
I!ﬃ# +
 
+ =#"<]2H!D"AIKﬃy24ﬂz=ﬃ
¦  V%&x\
  !#"
^ 
>   
b
` 

!#"
^
%   >


< 
`
4¬
D V 


 !#"




)
 

R

¦

 
]: 
%6	-	 6%
cd!"ﬃkﬂ2?!"$1?AV2H!'=#"z(SK!'ﬂ?)8ﬃA

h"A2HﬃF;$1V"A?ﬃL;")w<".*Aﬁ"AA?.*$ﬂ#"ARFSFR  uR0ﬂ#"<R yR0ﬂﬁLµ
zD#"$|I)*ﬃ<"E1ﬃy2H!"ﬃuSKﬃ#52Hﬃk<"ﬃ ﬃﬁ4!"ﬃ?ﬁ4!"ﬃuﬃ#-±($@<	ﬃ)8.*A?=2H.8$1#G±($1)
ﬃﬁ)lﬂ.8?ﬃ
 
#".£i1ﬃA?.£2ﬃ
<"ﬃe±($ﬂ#"A©¡nﬂ.*#"ﬂ2d;$1JIKﬂ?% !"$1A? .824=)*.82+9ﬂ#"<
h'#'=#"ﬁ.*ﬂ)CA? " 0$ﬂ2,R
   6 6ﬀ/
«

­  uR
®
R
t
O"H=!'ﬂ% ﬂ#"<q R  ²R6$"B
"K5 3Kﬂ*@.!9:"$<.E2:0 2f> ! 'ﬂ ﬁﬃ243$.  ﬂ+3 2:ﬀK0 
ﬂ

ﬀ#"$<.E2:0 >2:* (#"$*@1.1"$N_PYﬂ<1.!0 
B

!5+AR VﬃLi0Rv {ﬃL2?2,RCBM¦ 

¦ ﬂ³
©
³1¬1³

R
«~¦x­eSFR
®
$1E1ABR  NﬃeSK$1#".8#"ﬁ4zvBoﬂ#< yRy$=2Hﬃﬁ4z+MB
0 ﬂ

ﬀK.!NO.174*@.!ﬀﬁ N "$11.E5ﬂBﬁﬃ243KﬂN
2f> PYﬂ1<.!0  2:0 *2:ﬀ : ﬀ#7<*J"$,ﬂ
BRv@24x2,R

!5+ARﬀBM¦ﬂ³ﬂ³
5
¦

©
³1³1³

R
«
5
­eSFR
®
$1E1ABﬁR  Nﬃ²SK$1#".*#ﬁ4zMB QRﬂ6$ﬂ2?ﬃﬁ4z+MB5ﬂ#"<k±fRﬃo.*#W@ﬃﬂB! 
2 ﬂH& 'ﬂ)*-2:ﬀ : K0 ﬂ
2f> ! 'ﬂ ﬀ#7<*J"$,ﬂﬂ0# #"$0 5ﬂ PYﬂ1<.!0 
B

!5+@AR#ﬃiMR5 {ﬃL2?2,R#"$BD¦ﬂ¦ﬂ³5¦|¦ﬂ¦ﬂ³ﬂ¶
©
³1³


R
« ¶ﬂ­%R
®
?.*ﬁ%&$ﬂ#D2BﬀRs R' {ﬃOM$I.£2Hjyﬂ#<mSFR µ

R

h'A32HﬃB'&
0 ! 'ﬂ/ﬀK*&>a"K5ﬂ/fﬂ0#.E2:0 2f>
N "$1<.E5ﬂ? ,ﬂﬁB
B
t
#"#CR QR}7R
t
ﬁ,ﬂ<oRM$ﬁ=R("0BM¦

¶
©
³1¬
1
R
«

­%R
®
?.8ﬁ%$1#52,BR¢ R ﬃO0$|I.£2HjN=#"<
SFR µ

R

h'A32HﬃB)
2:0'D,<*J"$0#N "$1.E2:0 .!0'9:"$*@.1"$0'
*
.17 7  "$,ﬂ P%.!& 52 ﬂ

.=1.!0  (' #": ﬂ  
B²SK$1%%u"#oRJ±mx2H!CR

!5+@AR+CBV¦

©
³ ﬂ³

$,)
2:0'D,<*J"$0#N "$1.E2:0 .!0'9:"$*@.1"$0'
*
.17 7  "$,ﬂ P%.!! 52 ﬂ

.=<.!0  (' #": ﬂ
  
B'SK$1%&%k"#CRv±mx2H!CR

!5+@AR{BM¦
9©
³ ﬂ³

R
5

« =­%R
®
?.8ﬁ%$1#52,B Rs R( {ﬃOM$|I.82Hj=B¤SFRµ

R

h'A2?ﬃB¤ﬂ#"<

R:´6)8.8i@.*ﬃ?.ÀB )
2:0'D
1*J"$0#N "$<.E2:0 .!0'9:"$*.1"$0'
*
.17 7  "$,ﬂ P%.!! 52 ﬂ

.=1.!0  (' #": ﬂ 
BdSK$1%&%k"#CR
±mx2H!CR

!5+@AR(CB
93
³ ﬂ³

R
« x­ t R
®
R  uRvSJﬂAA?.*ﬃ=B  N.*Aﬁ"AAR  vﬂH=<',+G$@ﬁﬂR

"0B


¶
&©
³

¦

R
«¬=­%R  Nﬃ]SK$1#".*#ﬁ4zYﬂ#"<  KR  N"#")8$1 CB
"$*@<.1"$N)f2 52:ﬁ(CN=ﬂfﬂﬃPYﬂ<1.!0   ﬁA.E5*-2:D
 52(C.E53Kﬂ*@.!9:"$1.E2:0 2f> ! 'ﬂ  2:ﬀ0 G*-ﬂN "$1.E2:0
BRM@2H=2,R

!5+@AR "oBv¬1¦ 
3
³1¬ 

R
«³=­%R  Nﬃ]SK$1#".8#"ﬁ4zvB  KR  N#")*$1 oBﬂ#"<kR .8i=ﬂAA?ﬃﬂCB&
0 & 'ﬂ ﬁA.E5*-2  52(C.E569:"$D
NO.13$.!1? 2f> & 'ﬂ	 ﬀKN 
 52:0#<*@ﬀ'5<.E2:0 "$0C3 2f>A! 'ﬂ Kﬂ0 ﬂ*J"$NO.:ﬂ+3  2:ﬀK0  ﬂ

ﬀ "$1.E2:0
B
SK$1%%u"#oRv±m=2?!CR

!D+@AR
   
B"¶
&3
³1¬1³

R
«

­%R  NﬃSK$ﬂ#".*#"ﬁ4zvBMR±(.8Hﬂﬁ)*ﬃ4$1)
ﬃﬂBwﬂ#"< R ".*j=B
 'ﬂ Kﬂ0 ﬂ*J"$NO.:ﬂ+3  2:ﬀK0  
ﬂ

ﬀ#"$<.E2:0 >2:* *-2:ﬀ : "$0C3ﬃ 'ﬂfﬂ*-2 Kﬂ0 ﬂ2:ﬀ8ﬀ#71*+"$,ﬂ ﬁA.E5*2  52(C.E5;(C*-2 2f>
B

!5+@AR VﬃLi0R



B

5

 
¦
 
¦

R
«
1
­%R  NﬃySK$ﬂ#".*#"ﬁ4zvBM0RM±G.*H=ﬁ)*ﬃ4$1)
ﬃﬂBﬂ#"< R ".*j=B
. K2:*-2:ﬀ8 Kﬂ0 ﬂ*J"$NO. "$<.E2:0 2f>
 2:ﬀK0  N "$P >2:*  'ﬂ,ﬂ*2 Kﬂ0 ﬂ2:ﬀ8I"$0C3A*-2:ﬀ : Gﬀ 71*J"$fﬂ
B R'@2H=2,R

!D+@AR
C
B



¦
 
5

R
«

¦x­eSFR  N$1O"$|i1$1)8#D+ﬂBv Rv wﬂﬂ#'ﬂ.£2,B'ﬂ#< R ".*j=B
ﬀ*!>a"K5ﬂI1*+"$0#.!1.E2:0 2f> ! 'ﬂI ﬂﬁA.!D
.!0 S0'.!,ﬂ

2:<!Gﬁﬃ243KﬂN 

 'ﬂA K. : 74ﬀKN fﬂﬁ('ﬂ*J"$1ﬀ*-ﬂ6*-ﬂ$.!ﬁﬃﬂ
B2H$(ﬂ " Mﬃ,ﬂy.*#
RM@2H=2,R

!5+@AR£R
«

5
­ yR R  N$1O""A?!.*#CB 
<.!ﬁ6"$,ﬂ 2f>G ﬂﬁA.ﬁﬀ .!0'9:"$*.1"$0'! >2:* & 'ﬂ .!0  ﬁﬃ243KﬂN "$
N=2:PM,ﬂﬁ('ﬂ*J"$<ﬀK*-ﬂ
B
t
%ﬃRM±m=2H!oRv$@ﬁﬂR'cwHﬂ#"A)ÅR

""0B

³¬
9©
³1³ 

R
«

¶ﬂ­ yR' R  N$1O""A?!.*#CB*
.17 7/ "$,ﬂB3Kﬂ 5*@.174.!0 6! 'ﬂ 52 ﬂ

.=,ﬂ0 5ﬂB2f>Y(' #": ﬂR>2:*I"
! K*-ﬂﬂD 3$.!ﬁﬃﬂ0#.E2:0C"$N .!0 6ﬁﬃ243KﬂN
B"cd!"ﬃ$ﬂ+

?$ﬂOCR
t
 " )ÅR

"0B

¬5¦
3
³ 1¦

R
«


­  KR N"#")8$1 :ﬂ#< TRMcw$1 0$ﬂ)*A?zD.ÀBﬂ
":.Eﬂﬃ BN "$P "$0C3 52:0 5+"$9 .!1? 2f>BPH"$N!N,ﬂ0#.E2:0
P%.!! *-ﬂ,('ﬂ5),2ﬃ3$.= 2:*J3Kﬂ*
B RM@24x2,R

!5+ARCB
1ﬂ


1
5
¶

¦
  5
R
«

=­%R v! $1!")8.*ﬁ4!ª=#"< SFR

R

h'A32HﬃB
ﬂﬁA.ﬁﬀ .!0 S0'.!,ﬂ .!0  ﬁﬃ243KﬂN 

 'ﬂ*@ﬁﬃ243$? D
0C"$ﬁA.E5H>@ﬀK0 5<.E2:0# "$0C3(' #": ﬂB3$.1"$*J"$ﬁ .!0 "87 ﬂ0 5ﬂA2f>Iﬁ6"$0 ﬂ1.E5	 ﬂN 3
B0SK$1%7µ
%u#CR±(=2H!CR

!5+AR
#"
{B·¶5³
5
©
³1¬ 

$ 
ﬂﬁA.ﬁﬀ .!0 S0'.!,ﬂ .!0  ﬁﬃ243KﬂN  %

 'ﬂ
PYﬂ1<.!0 A"$0C3BN "$?8ﬂ*@.!0 B<*J"$0#.!1.E2:0
B@SK$1%%u"#CR@±mx2H!CR

!5+@AR
  
B
1
¦
©
³1¬ 

$
ﬂ#<&
 'ﬂ PYﬂ<1.!0  "$0C3IN "$?8ﬂ*@.!0 1*+"$0#.!1.E2:0#;.!0 ! 'ﬂ  #"$N >@D,.!0 S0'.!,ﬂ-.!0 Iﬁﬃ243KﬂN
B

"$1 "!5+@AR0 ﬃL2?2R{B"¬ﬂ¶

3
³ﬂ¬ 

R
5

«
x­ 7R yﬂ)8)l,i1$ﬂ22H.ÀB t Ro±mﬂ32H.*#(   $ﬂ©B0ﬂ#"<-0Ro±(.8Hﬂﬁ)*ﬃLµ©$1)
ﬃﬂB
2:ﬁﬃﬂ;(C*-2$74N=ﬂﬁBA52:0'D
0 ﬂ5,ﬂ+3 P%.!! ! 'ﬂ652 ﬂ

.=fﬂ0 5ﬂ 2f> (' #": ﬂ.!0 & 'ﬂ .!0  ﬁﬃ243KﬂN
Bo.8#HD24=2?.*A2?.*ﬁﬂ)
%ﬃﬁ4!'=#".*ﬁA7ﬂ#"<Y%&=2?!"ﬃ%&=2H.8ﬁ,ﬂ) ?$1O")8ﬃ%A"B· {ﬃﬁ2?"?ﬃ n$ﬂ2?ﬃAu.8#

!5+A.*ﬁAui1$1)
¦

B" " CR

1¦|¦

¶Bv ".*#"E1ﬃB
®
ﬃ?)8.*#
©
³ 
5

R
«

¬=­

R·¡V$1)*.8ﬁ4zD+ﬂB yR y$=2Hﬃﬁ4z5+ﬂBﬂ#"<U±/R ﬃCﬂ!Hﬂ<"#.*zvB 
. $.13 .!0'fﬂ*!>a"K5ﬂ >2:*GN "$11.E5ﬂ
ﬁﬃ243KﬂN "$HN=2:PM,ﬂﬁ('ﬂ*+"$1ﬀK*ﬂ
BﬀRM@24=2R

!5+AR

"
B 
 

¦
 
¦

R
«

³=­ yR 6$ﬂ2?ﬃﬁ4z+u=#"<  uR

ﬃ.*AAB ﬂ
NOﬀ8fﬂ*
 
(#"$0#.E2:0;>2:*S71*J"K5

2:NO?:ﬁﬃﬂ* 243$D
ﬂN Q
SK$1%%u"#CRv±(=2H!CR

!5+@AR
#"

¶5³
&3
³1¬ 

R
«~¦

­e0RV±G.*H=ﬁ)*ﬃµ3$ﬂ)
ﬃﬂB,&
0 & 'ﬂ 52:0'9$ﬂ*Kﬂ0 5ﬂ 2f> 5NOﬀ8,ﬂ* ﬂ

(#"$0#.E2:0
B

!5+@A?.8ﬁ,
	
 
" CBM¦=¶1¶

¦
  5
R
«~¦

­e0R5±(.*?ﬂﬁ)8ﬃLµ3@$1)
ﬃ=B 
ﬀK*!>a"K5ﬂ;fﬂ0#.E2:0#Q

fﬂ,(>@*-ﬂﬂ/ﬂ0 ﬂ* $? QR"$0C3S>a"K5ﬂ!;.!0 ! 'ﬂ/ﬂ

ﬀK.!D
NO.174*@.!ﬀKﬁ 5*? E"$N
BRv@24x2,R

!5+AR "ﬀCB

¬
5
©
³1³


R
«~¦1¦x­e0R0±(.8Hﬂﬁ)*ﬃµ3$1)
ﬃ6ﬂ#"< R ".*j=B'&
0 & 'ﬂ  ﬀN 
 52:0#1*@ﬀ51.E2:0 ":B"(C*2$74N=ﬂﬁ 2f>
ﬂ

ﬀK.!9:"$N=ﬂ0 5ﬂ 2f> "$1.=1.E5+"$NRﬂ0# ﬂﬁ674N=ﬂ
B".*#H´N#Gcd!"?ﬃﬃk)*ﬃLi1ﬃ)*ABM±fR  M=#"#"ﬃA
ﬂ
"$N
ﬃ<"AR8B

)*ﬃ#D"%

?ﬃA?AB nﬃLIÁ}>$1z
3
³1³ﬂ¶

R
«~¦
5
­eSFR µ

R

h'A2?ﬃ>ﬂ#"<&´uR

ﬃ#"$1A?ﬃ=B"SK$1%%u"#oRD±m=2?!CR

!5+AR
0C"$NO? 1.E5.!<? (C*-2('ﬂ*@D
1.Eﬂ2f> ! 'ﬂ ﬀK*!>a"K5ﬂ>@*ﬂﬂ ﬂ0 ﬂ* $?62f> ! 'ﬂ -.!0 Bﬁﬃ243KﬂN
BSK$1%&%k"#CR@±m=2?!CR

!5+@AR


B 1³
&3
³ﬂ¬1¬

R
«~¦=¶ﬂ­eSFR µ

R

h'A32HﬃT=#"<g}7Rﬃ)*ﬃ#".*zvB
 "$! 'ﬂﬁ6"$<.E5+"$NH& 'ﬂ2:*@? 2f>G& 'ﬂ PYﬂ<1.!0 ﬃ(' 'ﬂD
0 2:ﬁﬃﬂ0 2:0 .!0 & 'ﬂ
 
.!0 Gﬁﬃ243KﬂN
B'¡Vﬃ)£i0R

!5+@AR
t
ﬁL24 {B"³ﬂ¶5³
3
³ﬂ³ 

R
«~¦

­

R V$ﬂ"H6ﬂ#< R v$ﬂ2,Bﬂ
2:ﬁAﬁﬃﬂ0'& 2:0


/ﬂ5&/2f> & 'ﬂ ﬀK*!>a"K5ﬂ;*-2:ﬀ : K0 ﬂ2:0
NO.13$.!0  "$0 $N=ﬂ 2f>HPH"$fﬂ*Y3$*-2(CN=ﬂ&;2:0 ﬀ ('ﬂ* K?$3$*-2(' '2$74.E5Sﬀ*!>a"K5ﬂ
Bx ﬂ#"E1%u.*
 CB

 

¦
 
¦

R
«~¦ =­

R'0R@IKﬂ.*#
ﬂ#< QR {.* M$|IA?zD.ÅB ﬂ
2:0' "K5S"$0 $N=ﬂI2:0  'ﬂfﬂ*-2 Kﬂ0 ﬂ2:ﬀ8 ﬀK*!>a"K5ﬂ
"ﬃ0 ﬂP N=2 2 6"$
ﬂ
":.Eﬂﬃ I"$0C3  ﬂ0 :ﬂN  IN "$PR
B' ﬂ#E1%u".8

wB   1¦
3
³1³1¬

R
«~¦ x­ 7RDc°$ﬂ 0$1)8A?zD.ÅB  uR
 
?O'ﬂ#oB"0R
®
?ﬂ#"<"$ﬂ#CB=#"< R  NﬃFSK$1#".*#ﬁ4zMB
0)ﬀﬂ0 5ﬂ2f> ! 'ﬂ
Kﬂ2:ﬁﬃﬂ1*@?62f>" *2:ﬀ : ﬀ 71*J"$fﬂI2:0 PYﬂ<1.!0 
B

!D+@AR ﬃiMR


{B
5 5 5
©
³1³ 

R
«~¦ﬂ¬=­  uR
 
O'ﬂ#CB7Rvc°$1 M$1)8A?zD.ÅBvﬂ#< R  NﬃuSK$1#.*#"ﬁ4zvB
 "$N!N fﬂ0#.E2:0 "$0C36 'ﬂ,ﬂ*-2 KﬂD
0 ﬂ2:ﬀ8ﬀ 71*J"$fﬂ
B

!5+@AR ﬃiMRv {ﬃ2?2R(" {B'¶
5
¬1¬
3
³ﬂ³ 

R
«~¦ﬂ³=­ yR QRxpfﬃ#"jﬃ)ÀB

#"<CR

#E"R5SK!"ﬃ%(R
 
{B1³1¬1¬
©
³
5


$!R

!5+@AR

CB

¶  
©
³ﬂ¶5³

R
5
¦
    m 

Rd}>$ﬂ"#"E"r~Aﬁ$1#524=ﬁ2nﬂ#"E1)8ﬃ
¦@RVcd!ﬃQA"O"A32HHx2HﬃQA?"3ﬀﬂﬁﬃ MabR
5
R
 Nﬃ 0ﬃ#"<"ﬃ#"ﬁﬃ²$ﬂ2?!"ﬃ²ﬃWD".*)8.*O".*"% ﬁ$1#52Hﬂﬁ2·ﬂ#"E1)8ﬃ>V$1#y2H!ﬃ <ﬃ#"A.82+y$ﬂ 0$1ﬃA 
h"ﬃ\!".*O".£2H.8#"Euk2?Hﬂ#"A.82?.*$1#&O0ﬃL2IKﬃﬃ#Gepfﬃ#"jﬃ)År~Ad?ﬃE1.*%ﬃ
3
ﬂ#"<
7SJﬂAA?.8ﬃﬂr~A
ﬃE1.8%&ﬃ

¦

R
¶RVcd!ﬃQ<.lﬂE1?ﬂ% $=·E1$1"#"<
A324=2?ﬃAR
t
®
p
¯
¯
¯
¯
¯


 


































 
ﬁ$1Av
@h
3

¦

  
b
   
 

b
 
 













'

+




















































+  '
+ 

'
+ 
'
g
+ 

'
g


 !
!
   



 !
!





F

! -


F

! -
   

N
